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BREEDING FOR EGG PRODUCTION. PART IL 
SEASONAL DISTRIBUTION OF E'GG PRODUCTION. 
With Especial Reference to "Winter" Egg Production 
BY E. D. BALL and BYRON ALDER. 
INTRODUCTION 
In this bulletin will be found a discnssion of the seasonal dis-
tribution of egg production during first, second, and third, and 
later years of egg-laying of the same flocks of hens and a com-
parison of the distribution of production of high-laying and 
low-laying flocks in the same season, and different seasons as 
well as !high-laying and low-laying individuals of the same flocks. 
These studies are based on six flocks of White Leghorn hens 
ranging from nine years to three years old and all descendants 
of a common flock. The methods of handling, feeding, and 
other details are discussed in previous publications(l) * and will 
not be repeated here. 
Methods Used 
The months of the laying year were divided into ten-day 
periods, the odd days, if any ,falling in the third period of each 
month, and each individual's actual record was tabulated and 
recorded for the thirty-six divisions of the year thus formed. 
The hens were then ranked and divided into tens in each flock 
according' to their three-yea.r annual average the same as they 
appear in Tables Nos. 14 to 17 of Bulletin 135 and Tables Nos. 
9 and 10 of Bulletin 148. Table No. 13 of Bulletin 148 gives a ' 
summary of the annual production of these tens in all six flocks. 
The individual records, as thus listed, are very voluminous and 
have not been published but are being kept on file for reference. 
Instead the averages of the tens are presented in Tables Nos. 
18 to 23. 
In these tables the actual laying is , given for the twenty-
eight true ten-day periods, while for the seven periods of eleven 
days each and the one of eight days (or nine in leap year ) the 
results have been calculated to a basis of ten days. This 
shortens the year by one-half of one period, or one seventy-second 
* All references are given in a Bibliography at the back. 
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part, and thus tends to reduce the apparent production by that 
amount. In reality it does not decrease it that much as three 
of the extra-day periods fall in December and January at one 
end and October at the other when production is very light. 
The "Winter" production is probably about equalized as com-
pared with the other seasons by tlhe fact that the short period 
in February, when winter production is at its highest, is in-
creased, thus balancing the fact that this period has only 120 
days as compared with 122 and 123 for spring and fall periods. 
One great advantage of t his system is t hat it allows us to com-
pare these. records with records given in monthly periods. 
A True Curve of Production 
The greatest advantage of the above system of recording, 
and one which far outweighs any apparent diasdvantage, is that 
it allows the results to be easily plotted in a true curve of pro-
duction. By using a 5x7 card for each individual hen tlhe ten-
day production can be placed on the individual record and the , 
data are at once available for tabulation or comparison. Then 
by plotting these data into squares-each square representing 
ten days in time and ten eggs in production-the resultant curve 
is a true representation of the relative distribution of the pro-
duction throughout the year. It can then be read as the pro-
duction of ten hens for 'one day, or of one hen for the ten days, 
or it can be read as per cent of pos ible production for the ten 
days. 
The Production by ['ens 
Tables Nos. XVIII to XXIII give 'the production of different 
tens of the flocks by ten-day periods for the first three years, 
together wit'h the flock averages for the same time. A study of 
these tables will show that in general the production of each 
lower ten of the same flock falls slightly below that of the one 
above throughout the entire year, and that any 'variaion from 
the normal is reflected throughout all the tens of the flock and 
through the different flocks producing that same year. 
Figure 1 shows grap:hically the production curves of each 
ten together with the flock average at the bottom, of the flock 
of 1907 for three and one-third years or including the fourth 
wjnter record. Figures 2, 3, and 4 how the arne data for the 
1 'i. q,~ 3,,,, r .... 11\\"' . Ilo~ . ",,,.1,,,,, .1,,\ •. 0.,,11.. ' £'.\, ~c' . L~.· 0, .. ll~. it ... lIIot 1l1lL1\\ •• ]"M M. CI • • s.,\ ~t\ Li ••. . n,t. . 1 .... ro ... . "',~ n.t .. tTl •• . 3" .. . 3.\ • . n.", ~,,\ .. ll<t 
9 
IJ 
I 
s 
.. 
3 
I 
I 
; 
• to ., 
., 
::0 s 
4 t.?=J 
-
, 
t.?=J 
• I t::l 
...... 
Z z 
~ 0 
5 . ~ f 
J 0 
z ::0 I 
9 t.?=J 8 
~ 0 
$ 0 
3 ~ 
z ::0 I 
9 0 
B t::l 
., q 
6 
5 0 
.. 
...:l J ...... 
Z 0 I 
9 ~ 
B 
~ 
!.ljtl.rll.ll l j l l ll l_11.111 11 1 11 1 1~~~11111 11 1 1 11 1111 ~ > ::0 ...:l ...... 
J 
...... 
., 
!J 
Jl 
I 
1 [ I [ I ! ! ! , I ! ! J ! [ ! ! ! ! r , ! ! ! , f:::rl ' ' -< . f ! ! , 
Fig. 1. Production of the flock of 1907. (For explan·ation 0 t Fig. 1. 2, 3, and 4 see note under Fig. 4.) C1I 
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flocks of 1908, 1909, and 1910. By removing these Figures 
from the bulletin and placing them so that the records for the 
calender years fall under each other, the effect of the environ-
ment on production is much more strikingly brought out than 
when they are arranged by years of production. Figure 5 shows 
the flock averages arranged so as to show in the upper part the 
effect of the environment on flocks of different ages and at the 
bottom the effect of age on the same flock. 
Effect of Environment on Production 
A study of these figures will show that pullet flock are 
slightly more easily influenced by env~ronmental c'hanges than 
are the older hens. Flocks making low records are seen to 
fluctua te more than those making high ones, and the lower tens 
of all flo cks are more irregular in production than the higher 
tens. 
'raking up specific examples of these variations in t'he flock 
of 1907 it will be noticed that all curves of the year 1908 are very 
irregular, due to the combination of an unfavorable season and 
a pullet flock. The first depression noticed, that of December y 
was due to the early hatched pullets moulting at this time. A 
marked decline is observed in the middle of June which is shown 
in every ten; other smaller irregularities occur throughout this 
season which are reflected in practically all the tens, indicating 
a m'arked variable environmental influence throughout. 
Passing on to the second-year record made in 1909 an excep-
tion ally favorable year is indicated, not only by the high record 
made by the flock (average of 146 eggs), but by the smoothnes 
of the curves. The first-year record of the 1908 flock, made i.n 
the same year, is even higher, but a i cu tomary in 'pullet 
fl ocks the curves show a number of minor variations. 
The year 1910 was also favorable for egg production but the 
two flocks that produc d heaviiy the previous year wer~ late in 
starting production and made only fair records (117 ), while the 
first-year flo ck of 1909 not only made the highest record (156 ) 
that has been made in this poultry plant, but reached the highest 
point in a production curve that ,has been made by any flock 
(a flock a, erage of 7.3 egg per hen in ten days ) . 
The year 1911 was the most unfavorable season shown in 
these curves. except 1915 and that only appears in t he third-year 
BREEDING FOR EGG PRODUCTION. PART II. 11 
record of the 1912 flock, while the 1911 season is shown in three 
floc·ks. In Table No. V it will be noticed that production start-
ed late in all three flocks that year. Part of this may be due to 
the late production in 1910 of the older flocks, but in the pullet 
ft.ock it was undoubtedly due to the environment. The rest of 
the seasons' curves are very irregular with a marked drop in 
June and a still greater one in July from which the flock did not 
recover. Only one of the flocks passed the five-egg mark dur-
ing the season, and that for only a short time. 
'rhe lower part of Figure 5 shows the effect of age on pro-
duction. In general it will be seen that the third-year produc-
tion is 10"\'\ er than the first or second, tho1;lgh in several cases it 
is higher than one of these years. The first and second year, 
however, seem to alternate with each other-where he first is 
high the second is low, and vice versa. 
In Figure 5 by following along the lines of the upper part, 
the production of the same flock through the successive years 
j s seen. In the lower part of the same figure following the lines 
in the same way will show successi\re first, second, or third year 
production according to which curve is followed. 
Comparison of the Tens 
In studying Figures 1 to 4 it will be seen that the curves of 
the different tens of the flocks are very much alike becoming 
sli.ghtly lower throughout their whole length as the production 
drops. The ends do not usually drop as far as the middle, but 
the proportion is greater. In the same way the curve is about 
the same for the same production whether it be a high ten in a 
low year or a. low ten in a high year. For example, the lowest 
ten of the third year of the 1910 flock has about the same curve 
and nearly the same production as the highest ten of the first 
year of that flock. From these curves it is readily seen that 
low layers do not in any case lay as many eggs during any part 
of the season as do high layers, but that their curve is lower 
throughout. 
A. SEASONAL DISTRIBUTION OF PRODUCTION 
In previous bulletins the writers (1) and (2) have discussed 
the varitions in annual egg production of these fowls. It was 
shown that the first-ye~r record of a hen in these flocks has been 
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on the whole a poor indicabon of her abibty as a producer , but 
that the three-year avera~e was a fairly reliable index of her 
ability along these lines. 
In studying the literature of poultry production it was found 
that there had been but little work done on the seasonal distri-
bution of egg production and practically all of that was based 
on first-year results only. In discussions of the subj ect it was 
generally assumed that th.e first-year production was much 
higher than that of later years and that older hens laid a much 
higher proportion of their eggs during the summer season. In 
fact the statement was frequently encountered, that old hens and 
poor layers among pullets laid as many eggs during the height 
of the laying season a did the high layer, and that the differ-
ence In their annual records was due to their lower production 
during the early and later parts of the season. 
In order to obtain reliable information on these points the 
daily records as set down in the egg sheets were tabulated for 
at least three years for all members of each of the six flocks 
that survived for three years. This tabulation was carried 
through the fourth winter for all flo cks, except the last one, and 
t hrough the remainder of the fourth year for some of them. 
Distribution of Production of High First, Second and Third-
Year Flocks Compared 
The high first-year flock records are very similar throughout, 
only ~inor fluctuations, due no doubt largely t o t he environ-
mental influences of the different seasons, distinguishing them. 
These three records are very nearly alike (153, 156, and 153) 
with an average of 154 eggs for the year. They wer e combined 
and an aver age of t he thr ee is shown in curve (a) Fig. 6. This 
curve, which is fairly smooth throughout, r epresents t he 
maximum first-year flock production to be expected under favor-
able conditions.1 
The three high second-year records that occured in the six 
flocks are found t o be very simHar , the lowest record starting 
higher than the others and dropping down earlier in the sum-
mer to make up. This was no doubt a reaction following the 
1 The averages from which this and the following curves have 
,been l'lotted are ~iven in Tables Nos. XXIV and XXV. 
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1911 season. 'l'he three records are slightly lower than the first-
year ones (146, 151, and 139) and the average-145-is nine 
eggs lower than the first-year average. This average has been 
plotted as curve (b) Fig. 6, and represents the maximum pro-
duction of these three flocks although made in the second year. 
One rather high third-year record was made and it is plotted 
as curve (c) Fig. 6, for comparison with the first and second-
year averages. This record (136) is again nine eggs below the 
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third year records compared. 
second-year average so that each curve is lower than the preced-
ing one by nine eggs. 
Comparison of High Flocks in Different Years 
A co·mparison of these three curves, which are plotted to-
gether in (d) Fig. 6 shows that there is no essential difference 
between the distribution of production of the first, second, and 
third-year of flocks as such, as far at least as the maximum re-
cords show. In fact the most striking thing about these three 
curves is their uniformity. The only difference to be observed 
beyond slight environmental irregularities is the slightly lower 
level of the lower averages. The marked depression in the last 
of February, shown in the third-year curve and indicated in the 
second year, was produced by a wide fluctuation in the 1913 
records of both sec()nd and third year flocks. The average of 
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these first and second-year averages is plotted as curve (a.) Fig. 
8. This curve represents the average maximum production of 
the six flocks. This curve, with its average of 150 eggs, probably 
very nearly represents the maximum production that may be 
expected of an unselected flock of Leghorns, and shows the 
average distribution throughout the seasons that may be expect-
ed when maximum production is obtained. 
Production of Low First, Seco.d, and Third-Year Flocks 
11le three low first-year flock records (117, 94, and 119) were 
brought together and compared. There was a marked differ-
ence in the time of starting of these three records. OBe 
flock was laying at the beginning of the period and moulted in 
December, while one, the 1911 flock, did not begin laying until 
the last days of January, so the records are quite variable. The 
spring and summer records are nearer alike, but still show 
many fluctuations such as the combination of low production 
and first-year record always develop. These fluctuations made 
the curve of the average (110 eggs), as shown.in (a) Fig. 7, 
r ather irregular especially during the spring period. Neglect-
ing the small fluctuations this curve probably fairly represents 
normal low first-yea.r production of unfavorable seasons. 
Three low second-year records were made (117, 111, and 
110). ' These were compared and averaged, as in the case of 
the first-year records, the average (110) being the same. All 
three 'flocks laid consistently throughout the season and, except 
for minor fluctuations, made similar records. '.Dhe flocks with 
the lowest annual record made the highest winter records, and 
then followed with a lower summer and fall record than the 
others. 
The average is plotted in curve (b) Fig. 7 and resembles the 
first in every part. This curve probably fairly represents the 
normal distribution of production in the second year of a flock 
that made a high first-year record. 
To furth,er test the effect of age on distribution the records 
of the three third-year flocks with medium production were 
brought together and averaged. The three records were fairly 
close in totals (117, 113, and 104) and pr'oduction extended 
throughout the year' the lowest flo ck (1911) had a serious ·drop 
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in late April which affected the curve of the average which 
otherwise is very smooth. This curve is shown in (c) Fig. 7. 
These records averaged (111) just one egg less than the other 
two sets, so that the comparison is exceptionally good. This 
curve is probably typical of fairly high third-year production. 
T'he striking similarity between this curve and the previous two, 
render this much more certain than the average of three flocks 
would otherwise make it. 
Comparison of Low Records in Different Years 
Comparing these three curves; ·which are p10tted together 
in (d) Fig. 7, an even more striking similarity is observ(>,l Lhan 
in the case of the high record curves. The only conclusion that 
can be drawn is that under these conditions at least, there is no 
difference in distribution between first, second, and third-year 
production, as such, as -has been commonly taught; but that 
what variation in distribution does occur (excepting environ-
mental fluctuations ) is due mainly to differences in . the amount 
of production and not to the age at which the record was made. 
It will be noticed, in fact, that the third-year average gave the 
highest winter 'production. The average of these nine low 
flocks is plotted as curve (b) Fig. 8 and represents the average 
distribution of production in low flocks. 
Comparison of High and Low Records 
Figure 8 shows the averages of all high flocks III the first 
two years and all low flocks in the same time, together with the 
record of equal average in the third-year curves and then these 
are plotted together below to facilitate comparisons. These 
curves represent the actual production of the first two years as 
it has occurred. There have been no medium records falling 
between 120 and 140 in either year of any of these flocks. Each 
record then .has been either high or low and the two curves thus 
show the comparative distribution of these two classes of pro-
duction. The general trend of the two curves is practically the 
same; slight fluctuations in opposite directions cause them to 
approach in two places, but the lower production curve falls 
slightly over one egg per hen (per ten-day period) below the 
higher one. 'fhis separation, slightly widening towards the 
ends, indicates a slightly greater actual difference in production 
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during the winter period at one extreme and the fall period at the 
other, which would of course make a considerably greater pro-
portional difference, especially towards the extremes. 
These curves show definitely that in these flocks the low 
producing flocks are lower in production throughout the entire 
year and do not, as has been stated, produce as much as the 
high layers do during even the height of the eg~-laying season. 
Comparison of the High and Low Producers of the Same Flocks 
In order to compare the high and low individuals in the 
same flocks . the highest and lowest tens of the high first-year 
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flo ck were averaged separately and plotted. Though averages, 
the curves still show environmental fl1?-ctuations, but the gen-
eral trend of the lower layers is definitely lower throughout and 
almost uniformly so during the first half of the year. From 
then on the lower curve falls away -faster than the upper one 
and the difference between them increases_ 
'Dhe highest and lowest of t he high second-year flocks were 
then arranged in the same way and plotted in (b) Fig. 9. These 
curves show less tendency to wide fluctuations, as is usual with 
second-year curves, and the difference in height is more uniform 
throughout showing much less tendency to enlarge towards the 
latter end of the season. 
In (c) of Fig. 9 all the high tens and low tens are arranged 
separately and plotted to show the difference between high and 
low individuals of the same flock irrespective of age. Part of 
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the high first-year records were made in the same years as the 
high second ones, so that averaging them does not do away with 
the environmental fluctuations as it otherwise would. But a com-
parison between the lower curves of Figures 8 and 9 shows that 
the distribution of production of high and low individuals in the 
flocks, varies in the same way as that of the high and low flocks 
and that in no part of the. year does the production of the low 
members approach that of the high ones. 
Comparison of First and Second Year Distribution in Selected 
Groups Laying Approximately the Same Number of Eggs. 
To still further test the question of age and environment as 
campared with total production in influencing distribution, two 
hens laying as near as possible to a given number of eggs were 
selected from each flock on first-year production, and two more 
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on second-year production. From the twelve first or second-
year hens thus selected, the two farthest from the mean, but of 
different flocks , were d jscarded, thus making ten first-year and 
ten second-year records of approximately a given number each 
containing repre entati \'e of each flock. Groups were selected 
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in this way of 200, 160, 120, and 80-egg hens. These were ar-
ranged by tens and plotted in Fig. 10-the first and second-year 
records in . the same space, while the average production of both 
years is plotted opposite in Fig. 11. A study of the companion 
curves in Fig. 10 shows a striking agreement between the first 
and second year's averages. The . "200-egg hens," with an 
average in each year of 203 eggs, show only minor fluctuations 
throughout. The 160-egg group is equally uniform, while the 
120 and 80-eggs groups show slightly wider fluctuations, but the 
same general trend. In comparing all four series there does 
not appear to be a single significant variation between first and 
second year curves. 
Fig. 11 gives the averages of the twenty hens of each group 
and at (e) these are brought together for comparison. The 
num.bers are too small to give smooth curves, but the general 
trend is the same as that of the tens in Fig. 9. There is an aver-
age difference of forty eggs between the curves and in no case, 
except in the early winter do these curves touch each other. 
They also show a tendency toward a greater difference in the' 
la tter part of the season. 
Comparison of Distribution of Sim!ilar Records Made in the Same 
Year, but by Flocks of Different Ages. 
As another test of the relative influence of environment and 
age on distribution, a number of records of the same relative 
total produc.tion m;ade in the same years, but by flocks of dif-
ferent ages, were plotted together. Curve (a) in Fig. 12 shows 
a second-year record of 146 and a first-year record of 153 eggs, 
,both made in 1909. These are both ~igh records made in a 
favorable year so they show only slight variations and an al-
most perfect agreement in general distribution. To test this 
still further, the high tens of the two flocks were plotted in 
curve (c) and the low tens in (d) of the same Figure. These 
tens show wider fluctuations, but a most striking agreement 
between the two flocks in response to the environment. As 
was to be expected, the lower tens fluctuate the most, but i.n 
even the widest variations there is a very definite agreement of 
the two curves, showing that the environmental influence con-
troned distribution and not the ages of the fowls. . 
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The curve at (b ) Fig. 12, compares two records of 117-a 
second-year and a third-year, both made in 1910. These were 
low records, and it would be expected that there would be 
more fluctuations than in the high records above, but the 1910 
season was a favorable one, and the reason these records were 
low was because of the high records made the previous year 
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by these same flocks as shown In (a), Fig. 12. These flocks 
both laid heavily at the close of the 1909 season and as a 
result both started the next season with low production. The 
first third of these curves is quite different from those a.bove, 
but they are most remarkably alike and continue so through-
out the season, showing the effect of environmental influence 
rather than the respective ages of the flo cks. Curves (e ) and 
(f) of this Figure are of the highest and lowest tens of these 
flocks and while showing great fluctuation , they show still 
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more strikingly that the same influences were operating on 
both, and that environment and total production, and not age, 
determined the nature of the curve. 
Figure 13 compares two more sets of flocks in the same 
way, one set of moderately high and another o,f quite low 
records; in both cases a second-year compared with a third-
year record. These results all being lower than the COTre~ 
sponding ones . in Fig. 12 the curves show more fluctuat~ons, in 
some of which there is not as perfect agreement, but in the 
larger variations and the general trend there is the same agree-
ment. In one of the two sets of flock curves the third-year 
curve is the lower one of the two in the winter; in the other 
it is the higher; so they balance each other in this matter. 
The highest and lo~ est tens show about the same fluctua-
tions as the flo ck averages, only exaggerated in amount and 
with the same general trend. In the highest tens of 1913 there 
is a wide difference in winter production during one month 
and in the lowest tens of 1914 a wide variation during the 
summer. 
Review of the Distribution of Production 
A review of the material discussed up to this point shows 
that there is no appreciable effect of age . shown in the distribu-
tion of high records made in different years of laying. The 
only variation shown was a very gradual decrease in produc-
tion. A comparison of low records made at different ages 
shows an almost perfect agreement in distribution, while a 
comparison of flocks with similar yearly totals shows an al-
most perfect agreement in distribution regardless of age. All 
of which seems to prove that age, up to three years at least, 
does not directly influence the distribution of production, but 
on the other hand that variations in total production do modify 
distribution. 
A study of the tens shows that the same thing holds good 
of the high and low individuals in the flocks of the same pro-
duction regardless of age up to three years at least. 
A study of the 'high and low tens in the sa~e flocks shows 
that the production of the Jow individuals is uniformly lower 
than that of the high ones, and in these flocks the only marked 
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variation is in the latter part of the season when the low 
layers fall off a little more rapidly than did the high layers. 
A comparison of the distribution of first-year and second-
year production of 'hens, each laying the same number of eggs, 
shows that the age does 'not affect distribution regardless of 
the amount of production, but that the amount of prductioD 
affects distribution regardless of age. Summing up the evi-
dence this far it appear : 
That the distribution of production is not at all affected by 
age, at least up to three year . 
That the curve of distribution will be the same for groups 
of equal production regardless of whether they are the lower 
layers of a high average flock or the higher producers of a low 
flo ck. 
That the lower the production the lower the curve through-
out its entire course, and that thi lowering will be nearly equal 
in amount throughout. 
That between the highest layers and the lowest layers of 
th e ame flock there appeal's to be a tendency for the lowest 
layers to drop off more rapidly after the middle of the season. 
" Production of Other Unselected Flocks 
.A. search of the literature fails to find the records of the 
didtribution of production of any other unselected flocks that 
ha ve been kept for more than one year of laying, and only 
two with first-year distributjon given. 
These records are given by monthly periods, and while not 
showing the effect of the minor fluctuations in environment, 
they can be plotted into our system for comparisn by using 
three spaces per month. There will be slight variations due 
to the difference in length of the months, but these do D,ot 
appear to affect the general trend of the curves, except in one 
ca e, and that is the 28-day month of February falling between 
tViTO thirty-one-day months. This makes a difference in the 
r ecords of almost 10% (.973 to be exact) even when allowance 
i made for leap years. This correction has been applied to 
the February record in all cases. 
PhHlips (8) gives the monthly record of, four years of 8 
fe ding test, of White Leghorns at the Purdue Station. These 
records have been divided into two groups of two each on the 
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average production, to determine whether there was any dif-
ference in the distribution of the lower flocks as compared 
with the higher ones. 'rhe higher flocks average 142 and the 
lower 125, and both averages are plotted in (b) of Fig. 14, 
while the average of all four flocks (134) is plotted in (a ) of 
the same Figure. 'comparing the curves of the higher an 1 
lower flo cks, it will be seen that while there was a difference 
of only seventeen eggs in the year, still the curves only touch 
in one point after the early winter, and for the most part 
maintain a fairly uniform distance. 
In (c) the average of the four Purdue flo cks (134) is com-
pared with the third-year record of 136 (c), Fig. 6, the only 
other record of that height available. This shows that the 
Purdue flocks ran slightly higher from March to May than 
our flocks and dropped down a little in the fall and winter to 
balance; on the whole the distribution is, however, very similar. 
Pearl and Surface (6) give the monthly records of the 
eight flocks of Barred Rocks raised by Professor Gowall of 
the Maine Station. They also give a weighted average monthly 
production in Table No. 2 and have plotted thiS' as a curve in 
their Figure No.. 1. This curve of the weighted average of the 
eight-years' record is reproduced as the dotted line in (a) Fig. 
15. The black line in the same space is a true average of the 
eight-year records. This latter is probably a much better ex-
pression of the average production than the weighed average 
as some of the flocks were as low as fifty hens and others ran up 
to several hundreds. Thus, weighing the average gives undue 
prominence to some of the fluctuations of the seasons when the 
large flocks were kept. In the studies of th~ Utah flocks it 
appears that even the smaller flocks gave a good representa-
tion of the influence of the environment. A. true average of 
these records should then largely eliminate the minor fluctua-
tions, leaving only the general trend. In plotting their curve 
these authors did not correct for the shorter production period 
in February as compared with the two thirty-one-day mont hs 
adjoining, and as a result their curve has a depression in Febru-
ary. When the correction factor is added, as it is in the black 
Hne the depression disappears. This curve, whiC'h has a year 
average of 135 eggs, has a omewhat different form from that 
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made by our flocks of White Leghorns making a similar rec-
ord. In (c ) Fig. 15 is shown this curve in black with the 
a verages of the third year of t he 1910 flock in a dotted line. 
1."'his flo ck had a r ecord of 136 and is the only r ecord of this 
height we have. While it is of a single fl ock in a single year 
and has many minor fluctuations due to t he environment, it 
has been shown that in its general trend it is r epresentat ive 
of the White Leghorn averages. Comparin g the two curves, it 
F ;g. 14. Curves made by Leg-
horns at Purdue compared. 
Fig. 15. Curves m ade by Ply-
mouth Rocks at Maine Station 
compared. 
will 'be seen that the winter production is considerably higher 
in the Barred Rocks, but ,that the W'hite Leghorns continue t o 
increase in production for two months after the Rocks have 
begun to decline, and that they carry out better during the 
last half of the season. 
The Maine Station flocks were divided for comparison into 
three groups-three flocks with high records, three with me-
dium records, and two with low records. The high and low 
flock averages are plotted at (b) of Fig. 15, and show about 
the same general difference in trend between the high and 
low records that is found in the Leghorn flo cks. That is, that 
the lower producers are uniformily lower throughout the season 
and that in consequence the drop in production near the ends 
is proportionally grea.ter than during the middle of the season. 
Both low and high flocks touch the same point in March. This 
is evidently a fluctuation in the low records for this point is 
higher in both than the average of all eight flo cks, s this 
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must be caused by minor fluctuations occurring in the same 
place in both flocks. The high record with its average of 146 
can be compared directly with our high second-year record of 
145 and will show the same differences that were found in the 
curve above. 
Production of Selected Flocks (Egg-laying Contests) 
Terrey (9) gives the monthly records of the 1914 and 1015 
egg-laying contests 'held at Vancouver, B. C. 'rhese two years 
have been averaged and the distribution of the ~rhite Leghorns 
plotted as curve (a) in Fig. 16, while the average of the gen-
eral-purpose breeds is given in curve (a) of Fig. 17. The first 
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contest ran only ten months and the second only eleven. The 
curve is plotted for the record as given, but the missing months 
have been added to the total to express correctly the height of 
the curves. Kirkpatrick and Card (3) give the monthly records 
of the third contest held at Storrs, Connecticut, in 1915, and 
an average for ·each breed. 'rhe White Leghorns' average is 
plotted at (b ) in Fig. 16, while the average of the general pur-
po e breeds is given in (b ), Fig. 17. In order to compare with 
the Barred Rocks of the :Maine Station a curve for this breed has 
been dotted in along with the average of all general-purpose 
breeds. 
l\furphy (5) gives the production of each breed by months 
for t he three Irish contest. The White W yandottes were the 
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predominant breed and their average production for the three 
years has been plotted in (c) of Fig. 17. This record was 
started one month earlier than the other contests and ran for 
only eleven months. The record of 145 should be increased to 
150 or more to represent the true production for the year. 
v\ ith this correction the curve is vrary similar to that of the 
other general-purpose breeds. The winter average is extremely 
11igh as compared with total production, as it is in the Maine 
flocks. 
Laurie (4) gives the monthly record of the different breeds 
i n the South Australia contests. The average of the last three 
years of the White Leghorns is plotted in (a ) Fig. 18, while 
the average for the same time of the Black Orpingtons has · 
been plotted in (a ) Fig. 19. Thompson (10) gives the monthly 
averages of each pen in the New South Wales contests held at 
the Hawkesbury Agricultural College, but does not give the 
breed averages. The pens were arranged in order of produc-
tion. The records of the first fifteen pens of White Leghorns 
were averaged for the last three contests (11th to 13th) , and 
then an average taken of these figures. Taking only the highest 
pens in this way gives an average production (206), consider-
ably above that of the breed for these contests (189), but it is 
of value in showing extreme production and gives us a chanc" 
to compare the Australian distribution with that of our 200-egg 
.hens. 
The ten highest pens of Black Orpingtons were taken 
from each of the last three contests and averaged in the same 
way. Their average (181 ) was only eight eggs higher than 
t hat of the breed for the same time, as the ten pens included 
nearly all this breed entered. 
Comparing first the distribution curves of the White Leg-
norns in these egg-laying contests with each other it will be 
noticed that they are, with the exception of the Connecticut 
contest, very similar in outline, considering the difference in 
total production. In (c) Fig. 18 the distribution of our 200-
egg pens (203 eggs) is compared with the Hawkesbury high 
pens (206 eggs). Considering the difference in method of se-
lecting individuals to get these averages, the difference in method 
·of averaging and the difference in climate of the two countries, 
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the almost perfect agreement of these two curves is remark-
able and shows again that total production controls the .form 
of the curve of distribution. ,Curve (a) Fig. 18 can be com-
pared with the high curve of (a) Fig. 9, while curve (a ) Fig. 
16 compares with the high curve of (b) Fig. 9. The Connecti-
cut contest curve shows wide variations for a monthly average 
and is not quite typical of the Leghorns; it was probably m:ade 
in a very unfavorable season. The record of 136 eggs, which 
is no 'higher than unseleeted flocks have made, would also in-
dicate this. 
""",MIIY dllne ,July AU9 S44' Or:-t· INoy Oec . .14". reb or. 
I II 11 1 11 
(4) &> Ausl. CM/Un 
s.c. W LqlttYl1s 
A~. """3YN. /fl 
I II 11IIII 
rt" II I I Tti-t-
(6}N. S. W CMIeS/S 
s.c. wLl)r.lJl~h ~IfS 
Aye. 'Dr :J !Irs 206 
I II 11 1111 
f:":t-'FF I I 
-
: (c)C"ryeW,,;oye -
,. ~)q.II ·--
I 
Fig. 18. Leghorn records in 
Australian contests compared. 
2 
6 
« 
2 
o 
S 
6 
of 
2 
Apr. MOil ,June Jlilt' ""9. S~ Or:-t 1.+'01< Ike . .11M. rt!"- Mor 
I' 
II II 11111 
U .w J 1 111 
~) So.A<ls/ t:IMI,s'" 
B/l t:k Orp;AgAm 
i Aye. ;or.1¥N.loIf 
II II 11111 
-r--t-!J I 
(1))).s. WCOl1/eslS 
BI/r. Orl'" It/vlt PeIIS 
Ay ... /'or :J y"'- 18/ 
II II 11111 
IJ_LL1,UJ t I I 
-
-
(C)C"r"" (lJ4k.-.. -
.; (Q)//r· 8 --- , 
I " I I I I I I I " 
Fig. 19. Records of Gene,ral Pur-
pose breeds in Australian con-
tests com,pared. 
Comparing the curves of the general-purpose breeds with 
each other, it will be noticed at once that they have a different 
outline from that of Leghorns. They reach their maximum 
earlier and begin to drop off rapidly in production at about 
the time the Leghorns reach the maximum. The drop, which 
is the result, no doubt, of broodines , quickly ~educes the pro-
duction below the five-egg line from which it gradually de-
clines to the end of the season. While, on the other hand, the 
Leghorns reach their maximum from one to ·two months later 
and the curve of production continues above the five-egg line 
for five or six months in the better layers. In (c) Fig. 19 the 
black line represents a typical curve of the general-purpose 
breed with an equal curve (150 eggs) of the Leghorns dotted 
in to compare distribution. 
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Second-Year Distribution in Selected Flocks (Egg-laying 
Contests) 
Thompson (10) gives the monthly records of the second-
year hens by pens. The records of the White Leghorns and 
Black Orpingtons of the last three tests (10th-12th contests) 
have been averaged and the White Leghorn curve (158 eggs) 
j shown in (a ) Fig. 20.. In (b) this curve is compared with 
the first-year record of our 'high first-year flo cks (154) . The 
urves are very much alike except that the second-year record 
wa from the extremely high layers of the first year and this 
high production carried over into the beginning of the second 
year. The Connecticut contest record (156 eggs) is also in-
erted in fine dots. This record as has been noted went a lit-
tle t oo high in the maximum production and dropped off a. 
little too rapidly to be typical of elected flock . 
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Fig, 21. Second year General 
Purpose breed curves 
compared. 
The second-year curve (122 eggs) of the Black Orpington 
is shown in (a) Fig. 21 These fowls were selected from t he 
extremely high producers of the first year, and as a result they 
did not finish that cycle until into the second year, so they 
were late in starting the second-year cycle The only other 
general-purpose breed curve of this amount is the low flocks of 
the Maine experiments which averaged 119. This curve and 
the' . f ormer one are plotted together in (b ) Fig. 21. The late 
start oi the second year curve apparently resulted in its run-
ning higher than normal late in the season,· MovinO' this entire 
curve over two spa es would brjnO' them to a very close agree-
men t (as shown in the fin ely dotted line ). 
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Third-year Distribution in Highly Selected Flocks 
Thompson (10 ) gives the monthly records of the third-year 
. hens that were tested; the last three years of these tests were 
averaged and the results plotted in (a) Fig. 22. The flocks aver-
aged 126 eggs and may be compared with the 120-egg cun es 
of the Utah flocks. The two curves are plotted in (b ) Fig. 22, 
where it will be observed that the Australian fowls began their 
laying cycle about twenty days later than the Utah birds and 
continued that much later in the fall. If this latter curve were 
moved over two spaces they would be very similar throughout. 
The late starting of these egg-laying contest records of the 
later years is due to the selection of 'high producing fowls of 
the previous years for these tests. Heavy producers of one year 
are always later in starting the following year and often carry 
out later in the succeeding fall to balance. 
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Fig. 22. Third year Leghorn 
records compared. 
A,4r·1 AflyIJu ... I';uly IAu . Sep Oct N"", 0,,, oIon reD IMa" 
(a)K.S.W c"nt"st" 
Bht:K Orp"",i1>n 3af.Vr. 
Illi(lIlrI7t' II II I I I 
.J..I1 
(6) C,:~ gf,,-jIIJ---
~ 
~ 
- i'": . 
.. ' 
I I 
Fig. 23. Third year General Pur-
pose breed records compared. 
'rhe third-year records of th~ last three tests of Black Or-
pingtons were averaged in the same way and plotted in (a ) F~g. 
23. The flocks averaged 100 eggs, and while there is no other 
curve of this height with '" hich to compare, it can be seen by 
comparison with the low flo cks of the .Maine experiments that 
this is a typical curve of the general-purpose type late in start-
ing as has been explained above. 
Theoretical Distribution of Production 
The curves of approximately the same production from th e 
different sources have been brought together and compared and 
a smoothed curve showing th e genera] trend of distribution 
at the given production prepared .. Th~ curve. for the White 
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Leghorns are shown in Fig. 24 and those for the general-pur-
pose breeds in Fig. 25. 
In studying and comparing these curves two things stand 
out: First, that there is a striking and practically uniform 
difference in the distribution of production between the vVhite 
Leghorns and any of the general-purpose breeds, and, secondly, 
that there is a remarkable uniformity in the variation between 
the different heights of production in both groups. So uni-
f orm is this variation that a line .drawn half way between any 
two curves would very accurately represent the distribution of 
a production of like amount. 
The smoothed curves will not be duplicated in any given 
season owing to environmental fluctuations, but as they repre-
sent, as near as it is possible to estimate with the data at hand, 
the probable distribution of different amounts of productions, 
it has been thought worth while to give the equivalent values 
in monthly eggs for the two groups. 
Monthly Distribution of Production as Read From Figures 24, 
25 and Cover 
From 
Curve Nov. Dec. Jan. Feb. Mch. Apr. May June July Aug. Sept. Oct. Tot. 
S. C. White Leghorn-
200 .... 3 9 14 17 20 22 23 22 21 20 17 12 200 
160 .... 2 5 9 13 17 19 21 20 18 16 12 7 159 
120 .... 1 3 7 10 14 16 17 16 14 12 8 3 121 
80 .... 3 5 8 10 12 14 12 9 5 3 81 
150 .... 2 5 9 13 17 18 19 1 17 14 11 6 149 
110 .... 1 3 6 9 13 15 16 14 12 10 6 3 108 
General Purpose Breeds-
180 .... 3 10 15 19 20 21 20 18 16 15 13 10 180 
150 .... 2 7 11 16 18 18 16 15 14 13 11 7 Hi! 
120 .... 1 4 7 11 15 17 14 14 12 11 8 5 119 
([8. ) A STUDY OF " WINTER " EGG PRODUCTION 
In nearly all discussions of production a great deal of em-
phasis has been placed upon winter egg records on account of 
the much higher price that eggs command at this time. This 
"winter" period has usually been arbitrarily determined as 
extending over the four months from November first to the end 
of Fe'bruary, for the northern hemtisphere. As these dates have 
been used in most of the published literature and material avail-
able for comparison it has been thought best to discuss the pro-
duction of these four months at this time, leaving until later a 
discussion. of the correctness from the . biological standpoint of 
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this 'division of the laying period. Pearl and Surface have re-
cently proposed the use of the production of this period as a 
measure of fe cundity and have claimed for it a greater value in 
this respect than the yearly record. 
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Its value from the commercial standpoint, t ogether with its 
possible value as a select ive f actor, warrants a thorough analysis 
of all the available mat erial. 
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sh owing distribution under diffelent amounts of laying. 
Utah Station Records 
The records of t he Utah Stat ion flo cks contain by far the 
most complete and extensive material for this purpose that has 
ver been brought together. These records embr ace the winter 
record and the complete annual r ecor d of the same season for 
each j"ndividual of all six flocks under consideration not only 
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for the first year of laying, but throughout the life of each in-
dividual up to the ninth winter for the oldest flock and the 
fourth for the youngest. 
Table No. I gives ~ summary of the winter production of 
these flo cks arranged by years of production on one side and 
by age on the other, so that either may be compared. The in-
dividual records are given in full in Tables Nos. XII to XVII. 
These tables are arranged in tens on the three-year total produc-
tion. The distribution of the production of eac'h t en can be a ~ 
certained from Tables Nos. XVIII to XXIII and F igures Nos. 1 to 
4. The complete individual annual records to correspond to these 
winter production r ecords can be found arranged in the same 
order in previous publications. Bulletin 135, Table Nos. 14 t o 17, 
and Bulletin 148, Tables Nos. IX and X. 
TABLE NO.1. The Average Winter Production of Flocks. (Including Only Hens 
Three Years Old or Older.) 
Average of F locK for the Year Average for Year of Laymg 
F locK .i 11ree- Yr. 
o f 
'07 
'08 
' 09 
' 10 
'11 
'12 
'08 '09 '10 '11 '12 '13 '14 '15 '16 1st 2d 3d 4th 5t h 6th 7th 8th 9th v erage 
25 23 11 4 14 8 3 5 1 25 23 11 4 14 8 3 5 1 20 
27 13 6 16 9 5 5 1 27 13 6 16 9 5 5 1 15 
32 19 25 15 9 5 3 32 19 25 15 9 5 · 3 25 
13 37 30 11 2 3 13 37 30 11 2 3 26 
9 34 23 11 6 9 34 23 11 6 22 
34 21 13 7 34 21 13 7 23 
Ave rage .................. 23 24 18 11 22 
A verage of Highest Winter of each flock 32 
Variation in Winter Production 
A study of Table No. I shows that there is a wide varia-
tion in average flock production of winter eggs ranging from 9 
to 34 in the first year, from 13 to 37 in the second, and from 6 
to 30 in the third, or a variation ' of 24, 25 and 24 for the r e-
spective years, a variation greater than the average production 
in each case, whi ch is much greater than the variation in annual 
production. 
Effect of Environment on Winter Production 
In the left side of Table No. I where the averages are ar-
ranged by the years in which they were made, it will be ob-
served that the production varies greatly with the season. The 
years· 1911 and 1915 were uniformly low in production whil e 
1909, 1912 and 1913 were extremely high 'in comparison, with 
*The "winter" season of 1911 as in all tables includes the perioorl 
from November I , 1910, to F ebruary 28, 1911 . 
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Fig. 26. Winter production and annual production compared. (Note 
the Win t er production is plotted a t 5 times · the scale of the 
annual pr oduction . 
the one exception of the nine-egg average of the pullet flock in 
1912, which was late in maturing, probably due entirely to 
the 1911 season. The records of 37 and 25 for se.cond-year and 
third-year production in 1912, and of 34, 34 and 30 for first-
year, second-year and third-year production in 1913, are defi-
nite evidence of a favorable environment when compar ed with 
the 13, 19, and 6 for the same ages in 1911. Comparing these 
records with the annual records oj the same flocks, it will be 
seen that the winter records are even more seriously influenced 
under our conditions by environmental factors than are the 
annual records. In fact, a study of this table suggests that 
winter production and environment are closely correlated. .' 
In Fix. 26 the winter production for each flock is plotted as a 
dotted line in comparison with the annual production shown as 
a solid line. 'Phe left half of this figure show the flocks arranged 
according t o years of production as explained for Fig. 3, page 
29, of Part I (Bulletin No. 148). 
The lower solid line represents the average influence of en-
vironment on annual production. A comparison of the curves 
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above indicates that the winter production was in general in-
fluenced in the same way as the annual production but that the 
variations were even more marked. 
Variation in Three Year Total 
Despite the wide variation in the winter production of the 
different years, there seems to be a fairly well defined balance 
established by the end of the third year so that all but one of 
the three-year flocks' averages fall between 20 and 26, and 
this one flock finished its third year in the adverse season of 
1911 with a poor record as has been explained for the annual 
production. 'l'his flock in consequence made the highest win-
ter record for the fourth-year yet obtained. If this fourth win-
ter record was substituted for the third one this flock would be 
but 04e egg lower than its predecessor. In fact, the records of 
all three low-average flocks would be raised if later records 
were substituted, while the high-average flocks would not. This 
rhythmic fluctuation in winter production will be discussed later. 
Effect of Age on Winter Production 
Turning to the right half of Table No. I, where the produc-
tion is arranged according to age, it will be noticed that 
there is little relation between the production of the different 
ages of the same flock. In fact, the only definite relation seems 
to be that if first-winter production is high the second will be 
low, and vice versa. With one exception the winter produc-
tion and annual production are in accord in this oscillation be-
tvYeen high and low. This exception is the first winter produc-
tion of the 1907 flock, whic'h is two eggs above the second, and 
the same amount above the average, whJe the first-year record 
was below both. 
rro keep the comparisons between winter and annual produc-
tion this record has been 'treated as "low." 
In the right half of Fig. 26 the dotted lines again show win-
ter production in comparison with annual production, this time 
arranged according to age. A study of these curves shows 
wide flu ctuations as compared with the annual production but 
alm'Ost invariably in the same direction. 
In the bottom line of this figure the average winter produc-
tion as affected by age is shown in compal"isan with a similar 
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line for the annual production in which it appears that the win-
ter production tends to fall off after the second year slightly 
more rapidly than the annual production. 
Production of High and Low First-year Flocks 
Arranging these flocks in their order of first-year annual 
production we get Table No. II, in which it is observed that the 
three low first-year flocks averaged 16 eggs in the first winter, 
while the high ones averaged 31 eggs, or almost double, while 
the three-winter average was reversed-the low flocks produc-
ing an average of 23, while the high ones only average 21 eggs. 
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+' 
Ave. Group I Ave. Croup 2 . 
Fig. 27. Showing the relation be,tween high and low firs t-year and 
first winter production and the three year average of the same flocks . 
These comparisons together with the same for the annual record 
of the same flo cks are brought out in Fig 27, and show that 
t he :fi rst-winter production of a flo ck under t hese condition~ is 
n o indication of its actual productive ability . 
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TABLE NO. II 
Winter Record of Low and High Flocks Compared 
Low flocks Avge. · High flocks Avge. 
First-winter production ...... 13 25 9 16 34 32 27 al 
Second and third-winter 
production ........................ 67 134 57 
22 Three-winter average ........ 2~ 20 
Average of first winter ........ .. - . .!..... --:::1:-;:;6,-----
Average of three winters.... .... 23 
53 
23 
34 
23 
Average of Highest Year's Records 
44 
25 
31 
21 
19 
15 
3~ 
21 
Turning again to Table No. I it is observed that two of the 
third-winter as well as two of the second-winter averages are 
higher than the first-winter and one of the third-winter records 
is higher than the second-winter. Taking the highest production 
of eac'h flock regardless of the age at which it was made, it is 
found that the average maximum winter production of the flocks 
is 32 eggs as compared with an average maximum annual pro-
duction of 150 eggs. 
From the right side of Table No. I it is observed that the 
average winter production of these flo cks has decreased after the 
second winter with an average through the nine years as fol-
lows: 
First Second Third Fourth Fifth Sixth Seventh Eighth Ninth 
23 24 18 11 8 5 4 3 1 
The 1911 flock made an abnormally low record the first 
winter which, if omitted, would make the average of the first 
winter higher than that of the second. 
Variation in Individual ·Production 
A study of the individual records in Tables Nos. XII to XVII 
shows as wide or wider individual variation in production than 
there was between the flock rec·orus. These he1fs wer e ar -
ranged in tens on their total three-year produ·ction. They no t 
only show wide variation between the different winters of the 
same individual, but also almost as wide a variation between 
the production in the same winter of individuals with practi-
cally the same total production. 
These tables are summarized in Table No. III, which shows 
the averages of the tens-for each flock, arranged in years 
according to the year of production. 
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TABLE NO. III. Winter Egg Production of the Flocks' Average by Tens 
Ranked on T hree-Year Annual Average. 
1907 3-Yr. 3-Yr . 
'08 '09 '10 '11 '12 '13 '14 '15 '16 Avg. Total 
--- -------1st 10 .................. 38 35 18 6 26 -16--- 30 91 
2nd 10 .................. 32 24 12 5 9 3 1 22 67 
3d 10 .................. 22 22 10 5 11 7 2 18 54 
4th 8 .................. 26 21 14 7 19 12 6 20 61 
5th 10 .................. 16 22 8 0 8 8 7 15 46 
6th 10 .................. 18 12 3 2 9 1 0 11 33 
Flock average .... 25 23 11 4 14 8 "3 6 20 59 
1908 
1st 10 .................. ...... 38 17 10 19 12 4 21 64 
2nd 10 .................. .--. 28 16 4 20 10 6 16 48 
3d 9 .................. 
----
25 12 6 15 8 5 14 43 
4th 10 .................. 
----
20 12 6 18 7 12 1\3 38 
!ith 10 .................. .. -.... 24 9 2 6 6 3 11 34 
Flock a vel'age .... 
----
27 13 6 16 9 5 5 15 45 
1909 
1st 10 .................. 
----
42 31 31 29 19 35 104 
2nd 10 ... ~ .............. 
----
38 18 . 26 9 6 27 82 
3d 8 .................. 
-..... 36 24 32 16 l.l 30 91 
4th 10 ................... 
-- .... 27 11 19 11 9 19 57 
nth 10 .................. 
-. --
18 11 19 11 2 16 49 
Flock average .... ..... . 32 19 25 15 9 b 25 75 
1910 
1st 10 ....... _ .......... .. -. 19 43 31 15 31 93 
2nd 10 .................. 
--_ .. 9 39 33 10 27 81 
3d 7 .................. 
-. -- 13 31 ,36 9 27' 80 
4th 10 .................. 
----
10 33 20 10 ' 21 62 
Flock average .. ~ . 13 37 30 11 2 26 79 
1911 
1st 10 .................. _.-. 15 45 37 26 97 
2nd 10 .................. .... -.. 12 41 26 8 79 
3d 9 .................. 
----
5 27 18 6 50 
4th 10 .............. .... 
--_ .. 4 23 13 2 40 
Flock average .... 
----
9 34 23 11 67 
191~ 
1st 20 .................. _ .. _- 38 32 23 93 
2nd 20 .................. 
-.--
38 22 15 75 
3d 20 .................. 
----
39 22 15 76 
4th 20 .................. 
---. 33 16 10 59 
5th 20 .................. 
----
25 13 4 42 
Flock average .... 
.. _--
34 . 21 13 69 
These averages are seen to decrease with the decrease In 
total production, with few exceptions, and In about the same 
proportion throughout the different years. From this table it 
IS evident that there is a fairly high correlation between total 
winter producdon and total production for three years, and 
that this correlation IS distributed fairly evenly throughout the 
r~.f!.rs. 
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Winter Record of Low and High Flocks Compared 
A comparison of this table with Table No. XIII of Bulletin 
148 will show the comparative winter and annual productions 
of the same ten individuals throughout. A comparison of high 
flocks and low flocks and of high tens and low tens of the sam~ 
flocks will show that in general the higher the production the 
TABLE NO IV. Winter Egg Production Arranged by Tens in Each Flock 
on First Winter Production. 
Winter. Annual. 
A vg. Tot. 1st 3d Tot. 
1907 '08 '09 '10 '11 '12 '13 '14 '15 '16 3-Yr 3-Yr Yr Yr Life 
1st 10 .................. 47 26 16 5 15 7 4 29 88 
2nd 10 .................. 34 27 17 8 11 10 26 78 
3d 10 .................. 26 19 9 7 14 2 0 18 54 
4th 8 .................. 19 26 8 5 12 7 5 18 53 
5th 10 .................. 15 21 8 3 26 4 15 44 
6th 10 .............. .... 9 19 6 1 8 4 0 11 33 
Flock average .... 25 23 11 4 14 8 3 6 20 59 
1908 
1st 10 .................. 45 16 9 19 12 7 23 70 
2nd 10 .............. .... --_ ... 34 15 5 16 8 6 18 53 
3d 9 .................. ._-- 26 12 5 16 11 9 14 43 
4th 10 .................. -- _. 20 12 4 9 6 4 12 36 
nth 10 .................. __ e. 10 10 4 16 8 0 8 25 
Flock average .... 
----
27 13 6 16 9 5 5 15 45 
1909 
1st 10 .............. .... 
-- --
51 31 28 3 10 37 110 
2nd 10 .................. 
----
39 16 25 7 13 26 79 
3d 8 .................. 
--- -
33 16 24 1.3 10 24 7S 
4th 10 .. ............. .. . .... 25 21 30 16 8 25 76 
5th 10 ............... ... 
----
15 10 18 10 3 14 43 
Flock average .... 
----
32 19 25 15 9 5 25 75 
1910 
1st 10 .................. _._ .. 24 41 28 19 31 92 _.--
2nd 10 .................. 
-.- - 15 37 39 10 30 90 
3d 7 .................. 
----
9 33 34 7 25 76 
4th 10 .................. 
----
3 36 19 8 19 57 
FlOCK average .... 
----
1.3 37 30 n 2 26 79 
1911 
1st 10 .................. 
----
21 43 30 18 31 94 
2nd 10 ....... ........... 
----
12 31 23 10 22 66 
3d 9 .. ....... ..... .... 
--- -
4 39 26 10 23 68 
4th 10 .... ............. . 
----
... - 0 25 15 6 13 40 
Flock average .... 
----
9 34 23 11 22 67 
1912 
1st 20 .............. .... 
----
54 27 17 98 
2nd 20 .............. .... 
----
41 21 15 77 
3d 20 .................. 
----
32 19 14 6. 
4th 20 ......... ......... 
--.'" 27 25 12 64 
5th 20 .................. 
----
17 14 10 41 
Flock average .... .. ... 34 21 14 69 
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greater the per cent of it is made in the winter period. In 
other words, the higher the total production the wider the sea-
sonal distribution it has. It will also be observed that 
neither the age of the fowl nor its position in the flock makes 
much difference in this proportion. Many of the lowest tens 
in the third winter have as high a proportion as the highest 
tens in first-winter records. 
Individual Production of the First Winter 
Table No. IV gives the averages of the tens of each flock 
where the individuals were arranged according to first-winter 
production. The va.riation between the lowest and highest tens 
is very great, ranging for the four high first-winter flocks be-
tween 35 and 38 eggs, and for the two low first-winter floc.ks 
it is 21 eggs each. Turning to Tables Nos. XII to XVII we 
find that the highest producers in the high first-winter flocks 
vary between 51 and 67 eggs and the lowest producers between 
5 and 7, there being only two hens in all ~our high flocks with 
a zero production. In the low first-winter flocks there were a 
number of zero producers and the highest producer in one was 
24 and the other 40. 
Individual Production After the First Year 
As shown in Ta.ble No. IV there was only a slight difference 
in the winter production of the higher and lower first-winter 
tens after that year. Usually the production of the lowest tens 
of the high first-winter flocks was decidedly less than that of 
the other tens, but with that one ten removed the later records 
were very similar, showing a very low correlation between first-
winter production and that of later winters. 
One of the most striking things about these records is the 
high production in later winters of some of the low first-winter 
producers. A zero producer of the 1911 flock laid 67 the next 
winter and 54 the next; another zero producer made 48, 37, 
and 36 as winter records in the following years. One of the 
best hens in the 1907 flock laid 15 eggs the first-winter and 37 
the fifth-winter period. Of the ten hens in the 1910 flock lay-
ing over 40 eggs the third winter , nine of them averaged less 
than ten eggs the first winter. 
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TABLE NO. V. Average Production of Highest Tens and Twenties Of 
High and Low Flocks and of All Flocks. 
On 3-Year Annual Avg. On 1st Winter Product'n 
WinterProd't'n.3-winter WinterProd't'n.3-winter 
1st 2nd 3d A vg. Tot. 1st 2nd 3d A vg. Tot. 
High Flocks . . 
Highest Ten .................. 39 27 
N ext Highest 'ren ........ 35 19 
Next Lowest Ten .......... 27 13 
Lowest Ten :................. 22 11 
High~st Twenty .. .......... 37 23 
Lowest Twenty ............ 26 12 
Low Flocks. 
Highest Ten .................. 24 41 
N ext Highest Ten ........ 18 35 
N ext Lowest Ten .......... 11 27 
Lowest Ten .................. 11 23 
Highest Twenty ............ 21 38 
Lowest Twenty............ 11 25 
All Flocks. 
21 29 
15 23 
12 17 
8 14 
18 26 
10 16 
29 
24 
21 
12 
26 
16 
31 
26 
20 
15 
28 
17 
Highest Ten .................. 32 
Next Highest Ten ........ 26 
N ext Lowest Ten .......... 19 
Lowest Ten .................. 16 
Highes,t Twenty .... ........ 29 
Lowest Twenty ............ 18 
34 26 30 
27 19 24 
20 16 18 
17 ·10 14 
31 22 27 
19 13 17 
87 50 
69 38 
52 26 
41 14 
78 44 
47 20 
94 30 
77 20 
59 9 
46 4 
g5 , 25 
52 6 
25 
17 
19 
11 
21 
15 
18 
15 
15 
11 
16 
13 
37 25 
32 26 
31 23 
27 13 
34 26 
29 18 
91 
72 
55 
43 
82 
50 
40 ·31 
29 24 
17 25 
21 
21 
19 
12 
21 
15 
9 19 
34 28 
13 22 
31 
23 
20 
12 
27 
16 
31 
26 
21 
15 
28 
18 
31 
24 
20 
14 
28 
17 
93 
70 
60 
36 
81 
48 
92 
78 
63 
44 
85 
53 
92 
74 
61 
40 
83 
50 
Comparing the high tens of the high flocks with those of 
the low flocks as shown in Table No. V, it will be seen that 
the first winter of the high flocks IS always higher, but that 
the later production is always lower and that the total pro-
duction in three years is only equal or usually less than that 
. of the low flocks. 
Comparing the lowest tens in the same way it will be 
found that again the first winter is higher, but that the total 
is lower. 
Comparing the arrangement of the individuals on the three-
year average with that on the first winter, it will be noticed that 
there is a much wider variation in the first-winter record by 
the second method, 'but that the three-winter totals of the high 
tens are practically unchanged, being slightly higher in the high 
flocks and slightly lower in the low ones and varying only by 
one egg in the flock averages, while the three-year total pro-
duction must have been lowered in every case as the other ar-
rangement gave the highest possible average. 
The variation between the highest and lowest tens in the 
first winter is practically doubled by the second arrangement 
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without increasing the difference between the three-winter totals, 
which means that the variation between high and low tens in 
the second and third-winter is halved. 
The highest and lowest twenties* represent very closely the 
higher and lower halves of the flocks, only the fractional tens 
being omitted except in one flock. By either method of selec-
tion it was possible in this way to separate the flocks into two 
groups with an average difference in winter production of 10 
or 11 eggs per year; in one' case this difference being distributed 
evenly through the three winters, while in the case of selecting 
on first winter two-thirds of it occurred in the first winter with 
only a difference of 5 or 6 eggs for the remaining two. 
TABLE NO. VI. Correlation Between the Winter Laying in the Different 
Years of the Individuals of the Six Flocks. 
1st. 1st. 
F lock Between Between Between No. Wint. Yr. 3-Yr. 
of 1st and 2nd lst and 3rd 2nd and 3rd Hens Prod. Prod. Avg. 
1909 ".3884±.0827 .2081±.0931 .7242±.0463 48 32 156 127 
1908 .1192±.0950 .1927±.0928 .6960±.0497 49 27 153 117 
1912 .2122±.0644 .1796±.0653 .5599±.0463 100 34 153 113 
Avg. .240 .193 .660 66 31 154 119 
191.1 .2433±.1016 .2063±.1034 .6501±.0640 39 9 119 121 
1907 .2408±.0834 .5505±.0617 .6160±.0550 58 25 117 127 
1910 .3241±.0992 .1922±.1068 .2163±.1057 37 13 94 127 
Avg. .269 .316 .494 45 16 110 125 
AV'g. of 
all .254 .255 .577 
C91Telation Between First, Second and Third-winter Production 
A study of the individual records shows that there is a wide 
variation between the winter production of the same individuals 
in different years. Table No. VI gives a summary of the cor-
relation as calculated between the different years for " the in-
dividuals of the different flocks . . The flocks are arranged in 
order on first-year production and are divided into two groups-
those with high first-year records, and those with low. This 
also holds true for the first-winter records. 
There does not seem to be any relation between first-winter 
or first-year flock production, and the correlation between firs t-
winter and second-winter production. The highest flock had 
*The 1912 flock was double the size of the others and has been 
divided into twenties instead of tens and thes,e used as tens in tabu-
lations. 
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the highest correlation and the next highest had the lowest. 
The correlation was low in every case, averaging .254 for all. 
The low first-year flocks had a. higher correlation between first-
winter and third-winter production than the high ones, but here 
again the correlation was . low, averaging .255, or practically 
the same as between first and second. 
The correlation between second-winter and third-winter 
production was high in every flock but one, and omitting this 
flock did not vary noticeably with production. The average 
of all six flocks was .577, or omitting the one low one, .650. 
Comparing the correlation found between winter production 
in the different years and the correlation of annual production 
for the same time, and it is noticed that in both cases the aver-
age first and second period and first and third period correla- . 
tion is low with the winter the lowest, while the second and 
third period correlation is high with the winter the highest. 
TABLE NO. VII. Correlation Betwleen Winter Production and Total 
Production of the Same Year of the Individuals of Each Flock. 
Flock 
of 
1909 
1908 
1912 
Average 
1911 
1907 
1910 
Between 1st 
Winter and 
1st Year 
.7049±.0490 
.5086±.0714 
.5834±.0445 
.5980 
.8151±.0362 
.5982±.0f)69 
.5879±.0726 
Average .6671 
Average of all .6325 
Between 2nd 
Winter and 
2nd Yea!.: 
.6386±.0577 
.3916±.0816 
.5113±.0498 
.5138 
.5939±.0699 
.7116±.0437 
.6701±.0611 
.6585 
.5862 
Between 3rd. 
Winte,r and 
3rd Year 
.5965±.0634 
.3886±.0818 
.6104±.0423 
.5318 
.6827±.0577 
.5194±.0647 
.4131±.0920 
.5384 
.5351 
Average 
of Three 
Years 
.64 
.42 
.57 
.54 
.69 
.60 
.55 
.621 
.584 
Correlation Between Winter Production and Annual Production 
Table No. VII gives the correlation between the winter pro-
duction and the annual production in the same year of the in-
dividuals of each flock. A study of this table shows that there 
were quite wide and irregular fluctuations in correlation, some 
flocks showing high correlations all through while others were 
comparatively low throughout. These fluctuations were not cor 
related with first-winter production nor with total production. 
In general the low first-year flocks gave slightly higher correla-
tion than the high flocks and the correlation decreased slightly 
with age. The average of the eighteen flock-records was a cor-
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relation of .5848, which is only moderately high for a comparison 
of a part with a whole. The first year's record~ gave the high-
est correlations with a.n average of .6325, while t he third-year 
a verage fell to .5351. 
Has the "Winter" Egg-laying Period a Biological Foundation? 
Any period used as a measure of fecundity should either 
represent a definite cycle in the Ufe of the fowl or else be a rep-
resentative sample of some such cycle. In order t o te~t the 
availability of the November I-February . 28 period as such a 
measure a study was made of all the curves of production that 
had been charted to see if they showed any division into or 
indications of biologic units. The first thing that was noticed 
was that November 1 did not correspond very well with the 
lowest parts in the continuous curves of flock production as 
shown in Figures 1 to 5. 
To further test the matter all the curves of production 
-embracing the winter period were brought toge-ther in Figure 
2. The first-year curves have no biologic starting point as 
that is entirely determined by the time of hatching and the 
ubsequent· feeding and care, so all first-winter curves were 
plotted by themselves on the first line, while the three later 
winter records of each flock were plotted together on succeed-
ing lines. These curves were continued ~eyond the winter period 
if necessary to bring them to a point where they crossed the 
five-egg production line, except for the fourth winter in which 
case they were only compiled to the end of the winter period. 
On examining these curves it will be observed that the Novem-
ber first line in most cases cuts off a small part of the production 
of the previous period and that the starting point of another 
yearly curve is on the average very close to December first in-
stead. These curves should represent the true biological separa-
tion point for these conditions as· these flocks were allowed to 
moult naturally and the average of the eighteen records should 
practically eliminate the environmental factor. Even the firs t-
year records that started early show a definite indication of thi 
moulting period and they also tend to show that the low point 
ill production is near December first. 
It appears then that the "winter" period, a usually con-
sidered, is not biologically correct as far as its beO'lnninO' is 
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concerned for this section and that any winter record based on 
a November first date is likely to contain as an uncertain fact or 
the closing part of a previous cycle. 
A further study of these curves with reference to an lD-
dication of a division of production into cycles was made w -th 
little success. Irregular fluctuations occur in various pa r t. of 
the curve in different seasons and especially in first-year rec-
ords and low records in any other year. While on th e other 
hand high records, such as the second year of the 1907 fl ock, 
show no fluctuations. 
Pearl (6) in analyzing the records made by the :\Iaine 
Station flocks under Gowell found a depression in th e F ebruary 
production which he concluded was the dividing point between 
two cycles of production. Anyone plotting a 28-day February 
record falling between two 31-day months without correcting 
for this factor will get a similar depression. In Fig. 15 th e 
Maine Station record is plotted with and without the corre -
tion. Certain ones of our records show depressions at this point, 
but they are no more significant than the depressions in various 
other places, all of which can be explained by local environ-
mental conditions. 
It then appears from these comparisons that there is no 
apparent biological ground. for either the beginning or end of 
this period and that in .general it is not even a good measure 
when considered as a random sample of a longer period as it 
contains indeterminate parts of two different reproductive cycles .. 
The Productive Rhythm 
It has already been noted that a high first-year record is. 
followed by a low second-year and vice versa. On studying th e· 
curves in Figure 27 it will be noticed that this same relation 
holds between fall and early spring production. If fall produc-
tion is high, then the following spring production will be low, 
while if fall production is low the spring production may be ex-
pected to be high. The lowest fall production (second-year) of 
the 1907 flock was followed by the 'highest spring record. In the 
1908 flock the fourth fall production was low, while the fol -
lowing spring 'was the highest after the first year. In 1910 the 
lowest fall record was followed by the highest curve in th e 
spring. 
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In no case has the highest fall production been followed 
by the highest spring output. 'This indicates that the activity 
of one reproductive cycle reacts on the activity of the next 
cycle. By examining the curves in Figures 1 to 5 it will be 
observed hat a high first-year r ecord apparently reacts Ull-
favorably on both second-year and third-year production. In 
the same way a very low first-year record, as in the 1910 flock, 
is usually carried over as a favorable reaction for two years 
or more. This might be attr ibuted to the environmental effect 
of the different seasons, but it will be observed that while the 
1910 season was favorable the r ecords following the higher 
1909 records were low. In the arne way it is probable that 
par t of the cause of the uniformly low records of 1914 was due 
to the reaction from tvvo 'heavy years of production: 
(C.) INFLUENCE OF MATURITY ON PRODUCTION 
That the production of the fir t year may be materially 
modified by the time of hatching and earliness of maturity of 
the flo ck is evident. W'hether t his difference would continue 
through the later year of production was unknown and a 
study was made of the records of t hese flo cks to see what fac-
tors did affect the total production. 
The Influence of Time of Hatching on Production 
Table No. VIn gives the ummary of t he tens of all six 
flocks arranged according to the average production for three 
years as in previou table : rl he first column s'hows the date 
of hatching in days fr om Janaury first-counting each month 
l1S thirty days. The econd column gives the number of days 
from hatching to dat e of first egg. rrhe third column the date 
of layjng first egg in days from January first-counting each 
'month as thirty days. In this way the third column is the sum 
of the other two and any date may be ascertained by dividin cy 
b~ 30, the quotient being the months and the remainder the 
days. As for example : 
67 equals ~ months and 7 days, or March 7. 
312 equals 10 months an d 12 days or November 12. 
This In€thods is not quite accurate, but the error wHl be 
only one or two days at mo t and will not affect the validity 
of the conclusions. 
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TABLE NO. VIII. Time of Laying. Flooks Arranged On Three-Year An-
nual ~verage to Measure Time of Hatching, Date of Laying, and 
Time Between. 
Flock Date of Days First 3·Yr. Annual 
of Hlatch Between Egg First Second Thira. Average 
1907 
1 st 10 ........................ :. 67 
2nd 10.......................... 58 
3d 10.......................... 58 
4th 8.......................... 83 
5th 10.......................... 72 
6th 10.......................... 70 
Flock average .......... .. 68 
19015 
1st 10...................... .... 89 
2nd 10.......................... 95 
3d 9...................... .... 87 
4th 10.......................... 9,3 
5th 10 .......................... 93 
Flock average............ 91 
1909 
1st 10 .......................... 106 
2nd 10 .......................... 104 
3d 8.......................... 103 
4th 10 .................... ...... 111 
5th 10.................... .... .. 119 
Flock average ............ 109 
1910 
1st 10 .......................... 117 
2nd 10 .......................... 117 
3d 7.. ........................ 116 
4th 10........................ .. 126 
Flock average ............ 119 
1911 
, 1st 10 .......................... 159 
2nd 10 ........................ .. 159 
. 3d 9 .......................... 165 
4th 10 .......................... '157 
Flock average ............ 160 
1912 
1st 20 .......................... 102 
2nd 20 ....... : .................. 108 
3d 20 .......................... 104 
4th 20 .......................... 105 
5th 20 .......................... 105 
Flock average ........ : ... 105 
245 
249 
242 
276 
250 
283 
258 
262 
251 
260 
274 
262 
262 
214 
199 
221· 
225 
2,35 
219 
262 
278 
269 
277 
272 
243 
250 
252 
269 
254 
230 
228 
238 
242 
252 
238 
312 
306 
300 
359 
322 
354 
326 
351 
346 
333 
367 
354 
350 
320 
303 
324 
335 
354 
327 
369 
395 
385 
403 
388 
401 
409 
416 
426 
4113 
332 
336 
342 
347 
356 
343 
147 
134 
121 
104 
95 
84 
117 
191 
174 
155 
- 128 
115 
153 
192 
179 
162 
143 
105 
156 
119 
89 
93 
74 
94 
150 
129 
109 
85 
119 
180 
168 
157 
142 
121 
153 
177 
156 
149 
146 
140 
107 
146 
149 
134 
126 
108 
69 
117 
164 
120 
106 
102 
64 
111 
182 
164 
127 
122 
151 
164 
161 
128 
101 
139 
145 
109 
104 
~6 
65 
102 
147 
134 
1~9 
122 
n 
80 
117 
126 
97 
75 
76 
37 
82 
143 
117 
116 
102 
73 
113 
159 
124 
142 
103 
132 
147 
103 
11, 
68 
104 
1J38 
106 
78 
64 
39 
85 
157 
141 
133 
123 
112 
88 
127 
156 
135 
119 
104 
73 
117 
166 
143 
128 
116 
SL 
127 
154 
132 
121 
100 
127 
154 
131 
111 
85 
121 
154 
128 
113 
97 
75 
113 
From Table No. VIII it is evident that the date of hatching 
did not affect the three-year peoductjon of these fowls to any 
appreciable extent. There]s an average difference In hatching 
tjme between the highest and lowest tens of only five days, and 
between the highest and lowest twenties as summarized in Table 
No. XI of only four days. This does not mean that differences 
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in time of hatching might not make a difference in egg produc-
tion if the differences were great enough. But in this experi-
ment the attempt was made to hat~h all breeding stock within a 
limited time so that they might all mature as soon after Novem-
ber first as p ossible. The results in Table No. VIII indicate that 
the date of hatchnig, if within a two-m onth period falling in the 
months of March, April and May does not materially affect the 
average production of the first three years. Some of the 1907 
flock were hatched in February, but they did not average any 
higher production than those hatched in March and April. The 
1911 flock was hatched quite late as has been explained, most of 
them running into June, and yet they averaged as high a pro-
duction in three years as some of the earlier hatched flocks, and 
the highest layers were on the average hatched as late as the 
lowest layers. 
The Influence of the Date of Laying on Production 
In Table No. VIII the date of laying is seen to gradually, 
though irregularly, grow later as production decreases. The 
flocks were th en arranged on the time of laying first egg, and in 
Table No. IX a summary of the tens of each flo ck is given. The 
difference between the highest and lowest ten varies greatly , 
ranging between 41 and 182 days, with an average difference of 
86 days. The average difference in production as shown in Table 
No. XI is 26 eggs per year. 
As the date of laying is made up of two factors-date of 
hatching and time t o lay:'ng-it was thought best t o study these 
factors separately and see what the relative influence of each was 
on pr oduction before discussing further the date of laying. 
The Influence of Time to Maturity on Production 
In Table No. VIII it will be noticed that the average length 
of time between hatching and the first egg-the "time to ma-
turity"-increases as the production decreases in most of the 
flocks, and as shown in the third section of Table No. XI the dif-
ference bet,~ een the highest and lowest tens average 20 days, 
while between the highest and lowest twenties it is 14 days. 
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TABLE NO .IX. Time of Laying First Egg. 
Flock Date Days First 3-Year 
of Hatched Between Egg First Second Third Average 
1907 
1st 10.......................... 43 
2nd 10.................... ...... 47 
3d 10.......................... 70 
4th 8" .............. :........... 79 
5th 10........ .................. 95 
6th 10..... ..................... 76 
Flock average............ 68 
1908 
1st 10............ .............. 87 
2nd 10. ......................... 89 
3d 9 .... ........................... . 
4th 10.......................... 93 
5th 10 ........................ ' 96 
Flock average............ 91 
1909 
1st 10.......................... 89 
2nd 10 .......................... 112 
3d 8 ............................ 107 
4th 10 .......................... 115 
5th 10 .......................... 121 
Flock average ............ 109 
1910 
1st 10 .......................... 106 
3nd 10 .......................... 123 
3d 7 .......................... 127 
4th 10 .......................... 140 
Flock average. __ . ___ . ___ . 120 
191] 
1st 10 .......................... 142 
2nd 10 .... ...................... 164 
3d 9 .......................... 167 
4th 10 .......................... 167 
Flock average .. .... ______ 160 
1912 
1st 20 .......................... 100 
2nd 20 .......................... 101 
3d 20 .. ........................ 105 
4th ·20 .............. ............ 110 
5th 20 .......................... 108 
Flock average ............ 104 
175 
234 
273 
277 
271 
323 
258 
246 
259 
266 
278 
262 
184 
208 
227 
228 
250 
219 
260 
264 . 
268 
294 
272 
250 
239 
250 
275 
253 
203 
227 
241 
248 
274 
238 
218 
281 
343 
356 
366 
400 
325 
333 
348 
359 
374 
353 
27;3 
320 
334 
343 
371 
328 
366 
386 
395 
434 
391 
391 
403 
417 
442 
413 
30,3 
328 
345 
358 
381 
343 
127 
151 
129 
93 
91 
94 
117 
178 
155 
156 
147 
128 
153 
180 
171 
170 
131 
133 
156 
119 
98 
87 
69 
94 
152 
140 
104 
76 
119 
177 
159 
146 
147 
137 
153 
15'3 
154 
149 
126 
139 
1138 
146 
122 
121 
123 
124 
96 
117 
127 
118 
122 
107 
85 
111 
163 
140 
148 
150 
151 
138 
159 
124 
134 
139 
110 
101 ' 
104 
97 
96 
101 
97 
131 
135 
109 
101 
117 
117 
90 
87 
83 
77 
74 
82 
109 
115 
118 
115 
96 
113 
136 
142 
154 
119 
98 
118 
97 
102 
104 
99 
74 
95 
79 
77 
85 
129 
14-
137 
106 
110' 
115 
127 
130 
121 
121 
116 
99 
117 
143 
135 
136 
118 
105 
127 
139 
127 
130 
113 
1~7 
130 
139 
112 
104 
121 
129 
111 
115 
108 
104 
113 
To further test this each flock was arranged accordin g to 
length of time between hatching and layjng and the average of 
the tens is given in Table No. X. In this table it will be observed 
that there was a difference of from 37 to 167 days between the 
highest and lowest tens III the different flocks with an average 
difference of 80 days as shown in Table No. XL 
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TABLE NO. X . Time FrQm Hatchling to Laying Arranged by Tens. 
Date 
Flock 
of 
1907 
Date Time to 1st - Production 3-Year 
Hatched Laying Egg First Second Third Average 
1st 
2nd 
3d 
~th 
5th 
6th 
10 ........ ................. . 
10 .. ............ ........... . 
10 .............. ........... . 
8 .............. ...... ..... . 
10 ......................... . 
10 .... .. ... ..... .. .... ..... . 
43 
54 
97 
91 
85 
45 
Flock ave,rage............ 65 
1908 
1st 10........ .................. 92 
2nd 10.......................... 93 
3d 9 .............. ............ ..... . 
4th 10.. ........................ 88 
5th 10.......................... 92 
Flock average............ 91 
1909 
1st .10.......................... 98 
2nd 10 ............................ 114 
3d 8 .......... .... ............ 110 
4th 10 .......................... 112 
Fth 10 .. ........................ 112 
Flock a.verage ............ 109 
1910 
1st 10 .......................... 137 
2nd 10 .......................... 121 
3d 7 .......................... 119 
4th 10 .......................... 100 
Flock average ............ 120 
175 
232 
254 
265 
281 
342 
258 
243 
258 
268 
280 
262 
179 
207 
219 
232 
256 
219 
242 
262 
277 
307 
272 
1911 -----
1st 10 ........ .................. 174 
2nd 10 .......................... 164 
3d 9 .......................... 161 
4th 10 .......................... 140 
Flock average ............ 160 
1912 
1st 20 .. ........................ 105 
2Rd 20 .......................... 108 
3d 20 .......................... 102 
4th 20 .................... ...... 108 
5th 20.......................... 99 
Flock average ............ 104 
227 
244 
257 
286 
253 
201 
225 
239 
251 
274 
238 
218 
286 
351 
357 
366 
387 
325 
3,35 
352 
356 
372 
353 
277 
321 
329 
344 
368 
328 
380 
384 
396 
407 
391 
401 
408 
418 
427 
413 
307 
13 33 
341 
359 
373 
343 
127 
145 
113 
95 
104 
102 
117 
173 
154 
156 
155 
127 
153 
184 
156 
151 
152 
137 
156 
105 
102 
98 
73 
94 
150 
123 
107 
92 
119 
175 
158 
153 
143 
136 
153 
153 
159 
147 
145 
139 
132 
146 
119 
115 
123 
131 
98 
117 
114 
130 
115 
105 
94 
111 
157 
142 
153 
151 
151 
163 
136 
137 
119 
139 
107 
106 
101 
102 
90 
101 
97 
130 
129 
119 
108 
120 
117 
80 
83 
83 
90 
76 
82 
102 
122 
115 
120 
93 
113 
142 
138 
139 
127 
136 
104 
109 
109 
94 
104 
96 
82 
90 
84 
71 
85 
129 
145 
130 
120 
115 
117 
127 
124 
117 
121 
125 
100 
117 
138 
136 
127 
126 
108 
127 
135 
127 
130 
117 
127 
139 
123 
118 
101 
121 
129 
115 
115 
110 
99 
113 
A study. of the production of the tens in different flocks 
sh ows considerable irregultrity . In the 1907 and 1908 flocks , 
which were hatched very early, the early maturing birds were 
not as high producers as those that began to lay a little later. 
While in the late hatched flocks, like that of 1911, the earliest 
maturing birds were the best. 
In all flocks the latest rna turing birds were poorer producers 
Time Time Date Time Time lJate TIme TIme lJate 
of to of 1st 3-Yr. of to of 1st 3-Yr. of to of 1st 3-Yr. 
Hatch'g Lay'g Lay'g Year Avg. H'ch'g Lay'g Lay'g Yr. Avg. H"ch'g Lay'g Lay'g- Yr. Avg. 
Highest Tens .................. 108 211' 320 152 132 94 220-314 155 133 107 243 349 163 157 
Next Highest Tens .......... 109 238 347 140 127 105 238 343 146 130 107 242 349 146 137 
Next Lowest Tens ........ 112 261 373 126 121 118 25 5- 373 118 116 110 252 362 120 110 
Lowest Tens ...................... 98 291 389 111 107 118 282 400 106 107 112 263 375 97 84 
Highest Twenties .......... .. - 109 224~146- 1~ 100 - 229 328 150 131 107 243 349 155 147 
Lowest Twenties ........ ...... 105 276 381 118 114 118 268 386 112 111 111 257 ~68 109 97 
ttl 
~ 
~ 
tj 
Z 
Q 
~ 
o 
~ 
t;j 
o 
~ 
'"d 
~ 
o 
tj 
q 
Q 
t-3 
~ 
o 
~ 
'"d 
~ 
t-3 
~ 
!'"" 
0 ' 
I-' 
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than the medium and early maturing ones, indicating that fowls 
that take considerably longer to mature than the average are 
always poorer layers. This was e pecially true in their first 
year, but continued in most. cases, though to a less extent, through 
the three years. 
A shown in r:rable No. X I , however, the quickest maturing 
ten of ea ·h flock only laid an average of 25 eggs per year more 
than the -lowe t maturing ones, and the quickest maturing twen-
tie only 15 mo~e than the slow maturing ones. The earliest ma-
turing birds were not always the highest producers as they only 
avera.ged 132 eggs per year, while the highest producers aver-
aged 157 eggs. 
A comparison of Tables Nos. IX and X and their summaries 
in Table No. XI shows that the time to maturity was the impor-
tant factor in the date of laying. Twenty-five of the 26 eggs dif-
ference in production are accounted for in this factor, confirming 
the conclusion drawn from Table No. VIII that the date of 
hatching i not important if kept within the limits used in these 
flock. 
Summary of Time of Maturity Factors 
Table No. XI summarizes the information in the three previ-
ous tables and shows the relative importance of the factors. The 
two highest and the two lowest tens of ea~h flock under each ar-
rangement are shown separately and then combined in the highest 
and lowest twenties, which latter, as has been previously shown, 
r epre erit very accurately the upper and lower halves of the flock 
on a given character. Studying the factors in the twenties shows 
that the date of hatching is not important with reference to in-
fluence on production. In one case there is a difference of only 4 
days; in another this difference is just reversed; while in the 
date-of-laying column, where there is a difference of 18 days, 
the p:t:oduction is only a trifle higher than in the time-to-Iaying 
column and much below the three-year average column. 
The time between hatching and laying or "time to ma-
turity" is the most significant of the time factors, but even its 
influence on productivity is only marked in the lowest tens of the 
flo cks. . 
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(D.) SUMMARY AND CONCLUSIONS 
Environm-ental factors influence the records of the pullet 
year more than that of later years and influence flocks making 
low records more than those making high ones. 
Flocks of Leghorns with approximately the same yearly 
laying records will show the same distribution throughout the 
season regardless of whether the records were made in the first, 
second, or third year of production. 
Where a flock makes a low record the curve of distribution 
will be lower throughout than that of a high-laying flock, and, 
except for environmental fluctuations, the two curves will be 
practically parallel. 
Where the high and low layers of the same flock are com-
pared the low layers tend to fall off in production a little faster 
in the later part of the first season so that the first-year curves 
gradually separate towards the end. This was less noticeable in 
second-year production. 
High layers and low layers of the first and second years 
showed almost perfect agreement in distribution with the curve 
of the low layers uniformly lower than that of the high layers or 
the difference slightly widening towards the ends. 
The distribution of production does not seem to be at all af-
fected by age up to three years at least, but total production af-
fects distribution regardless of age. 
The distribution of production of Leghorns in other flocks, 
including egg-laying contests, was found to agree with the corre-
sponding curves from the Utah flocks . . 
The distribution of production in the general-purpose breeds 
was found to be quite di~erent from that of the Leghorns. 
The curves of the general-purpose breeds reached their maxi-
mum early in the season and then rapidly fell off again to very 
moderate production from which they gradually declined to the 
end of the season, while the Leghorns reached their maximum 
a month or more later, but continued to produce heavily for sev-
eral months and then rapidly fell off at the end. 
Winter egg production of flocks is more variable than annual 
production. This variation seems to be closely correlated with 
en vironm en tal factors. 
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Flocks that made low winter records their first season made ' 
high ones 'the second, and vice versa. 
The flocks .that made low records the first winter made higher 
three-year records than the high first-year flocks. 
There was a very low correlation between the first-winter 
production and that of later years, averaging only .25%. This 
correlation is less for the high first-year flocks than for the low 
ones. 
The average "winter" production of these flocks for the 
nine years has been as follows: 
First Second Third Fourth Fifth Sixth Seventh Eighth Ninth 
23 24 18 11 8 5 4 3 1 
The higher the production of an individual the greater the 
per cent ' of this production that will be made in the "winter" 
period regardless of age. 
The correlation between "winter" production and an ... L.:.al 
pr·)duction was subject to wide and irregular fluctuations in the 
different flocks, without reference to the 'height of production. 
The average correlation was 58%. 
The "winter" period as used does not seem correctly to 
represent a biological entity, but is made up of the end of one 
period and the beginning of another. 
There does not appear to be any foundation for the assump-
tion of a division of the laying period into units. 
It appears that there is a fairly definite "productive rhythm" 
that not only affects annual production, but even influences the 
seasons so that a high fall production will be followed by a low 
spring .one, and vice versa. 
The date of hatching when kept within a two-month period 
within the months of March, April, and May did not appear to 
affect total production in three years. 
The time between hatc'hing and laying, while varying con-
siderably under different envir?nmental conditions, affected the 
total production in three years. The latest maturing pullets were 
always poorer producers. 
The date of laying first egg was not important, except as 
indicating the length of time to maturity. 
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A PPENDIX 
TABLE NO. XII!-WINTER PRODUCTION OF THE FLOCK OF 1907-
Total Winter Production. 
3-Yr. 3 4. 5 6 '1 
H en 1908 1909 1910 1911 1912 1913 1914 1916 1916 Avg. Yr. Yr. Yr. Yr. Yr. 
389 28 48 23 11 18 33 99 110 128 
244 39 17 16 0 24 72 72 
136 200 16 44 17 7 37 16 25 76 83 120 
231 46 41 15 2 _ 34 101 103 
261 H 21 15 10 27 80 90 
218 68 40 12 0 37 110 110 
236 30 35 18 8 28 ·83 91 _ .. 
374 36 38 16 1 30 90 91 
221 52 28 26 8 22 35 106 114 136 
414 31 37 26 10 31 94 104 
216 36 26 14 3 0 25 76 79 79 
1 62 34 30 7 20 24 71 91 
204 20 16 4 0 19 8 2 13 40 40 59 67 69 
386 25 30 19 4 25 74 78 
22& 45 24 12 9 15 0 27 81 90 105 
213 47 24 16 5 11 9 0 0 0 29 87 92 103 112 
336 18 40 9 0 0 22 67 67 
387 42 6 7 0 8 0 18 55 55 63 
256 2 19 7 1 O. 0 0 9 28 29 
255 46 26 20 12 21 31 92 104 125 
279L 50 24 21 7 15 ~2 15 32 95 102 117 129 135 
161 8 29 6 3 11 14 43 46 57 
224 31 27 21 26 79 
158 17 26 0 0 5 14 43 43 43 48 
276 28 28 15 24 71 
159 13 13 8 3 14 11 11 34 37 51 62 
211 28 9 10 7 10 2 16 -!7 54 64 66 242 11 7 0 0 7 7 6 1 25 32 
352 - 10 11 1 1 9 4 0 7 22 23 32 36 267 20 42 21 21 25 3 28 3 104 129 132 
265L 31 29 22 22 28 27 2 104 132 141 252 13 28 9 0 17 50 
290 32 11 12 4 1 55 59 274 39 23 15 0 15 12 6 10 2 26 77 77 92 104 110 250 24 2 4 6 10 30 36 373 37 27 25 30 9 325 19 31 16 17 14 14 22 66 83 97 111 117 257 16 19 6 1 14 41 42 
163 14 11 5 2 10 30 32 353 11 23 13 0 12 4 2 16 47 47 59 63 65 205U 36 23 10 0 5 10 23 69 69 74 84 278L 20 18 8 0 15 11 12 1 15 46 46 61 72 84 206 14 39 8 0 20 61 61 340 10 29 7 15 46 362 16 13 5 11 34 291 9 27 10 15 46 46 357 17 11 9 0 12 37 37 252 10 27 8 0 0 15 45 
268 24 11 2 11 34 847 15 9 1 0 8 25 25 354 14 24 9 11 16 47 58 312 11 8 4 0 8 ~ 23 23 31 112 21 21 1 14 43 240 5 6 2 1 15 5 14 15 30 363 19 23 2 0 5 1 0 0 0 14 43 43 48 49 49 281 30 7 - 0 10 30 230 20 13 6 13 39 110 28 0 0 9 2 
·The individual records in Tables XU to XVII are a rranged on the three-
year a verage the same as in Bulletins 135 and 148, where the full year re d t 
these same hens are cfven. cor S 0 
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TABLE NO. XIII-WINTER PRODUCTION OF THE FLOCK OF 1908 
~ 
Avg. Ttl. Winter Product'n 
Hen 1909 
3 3 4 5 6 
1910 1911 1912 1913 1914 1915 1916 Yr. Yr. Y r. Yr. Yr. 
713 42 33 29 16 1 0 35 104 1~0 1~1 
650 41 7 0 0 16 48 48 
544 46 14 13 25 7 28 73 98 105 
720 32 9 - 0 22 
"7 14 41 63 743 51 18 4 17 11 12 5 24 73 90 101 lOa 
594 42 36 21 25 33 99 124 
555 33 23 14 17 20 6 0 23 70 87 107 113 
734 51 2 0 27 16 6 9 18 53 80 96 102 
;175 12 18 7 23 21 0 4 12 37 60 81 
693 28 5 7 21 9 5 0 1 13 40 61 70 7' 
766 50 7 8 20 15 3 22 65 85 100 103 
565 24 17 7 15 
"2 16 48 63 562 32 27 0 17 6 0 20 59 76 82 84 
841 0 9 0 19 0 0 0 0 3 9 28 
729 21 16 2 10 6 3 6 3 13 39 49 55 58 
551 42 14 2 20 31 18 14 1 19 58 78 109 127 
761 9 13 8 10 30 
752 41 12 1 18 54 
714 32 24 8 26 5 9 21 64 90 95 104 
686 31 17 7 31 6 18 55 86 92 
740 23 8 4 9 12 35 44 
755L 27 9 0 11 13 12 36 47 60 
587L 29 17 9 10 1 9 12 2 18 55 65 66 75 
773 21 8 4 7 11 33 40 
739 25 11 0 
"0 "0 12 36 745 18 22 8 14 0 16 48 62 
640 26 10 7 14 43 
692 14 13 9 34 17 12 36 70 87 
695 41 10 10 18 20 61 79 
767 9 0 0 3 9 
711L 23 31 17 23 11 13 24 71 94 105 118 
458L 5 16 7 18 8 9 28 46 54 
626 9 2 4 4 4 5 15 19 23 
769 37 5 2 15 44 
601 22 8 7 ii "i 12 37 566L 32 19 10 21 9 0 20 61 82 91 102 
584 27 12 6 15 45 
147U 14 21 8 28 4 14 43 71 75 
570 20 7 3 11 10 30 41 
575 21 0 1 3 7 22 25 
735U 42 16 3 2 20 · 61 61 63 
569 17 20 1 13 38 
618 21 22 11 18 54 
596 20 6 2 9 9 .28 37 
718 15 11 0 0 9 26 26 
751 29 7 0 19 12 36 55 
747 23 6 0 11 12 10 10 29 40 52 62 
599 12 0 0 0 0 0 0 0 4 12 12 
792 36 0 0 0 11 0 0 0 12 36 36 36 47 
...... _ . 
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TABLE NO. XIV-WINTER PRODUCTION OF THE FLOCK OF 1909 
A vg. Ttl. Winter Prod't'n 
Hen 1910 1911 1912 1913 1914 1915 1'916 3-Yr 3-Yr 4-Yr 5-Yr 6-Yr 
96U 48 38 32 45 28 29 5 39 116 161 189 
866L 56 28 27 20 37 111 131 
880L 59 62 40 37 54 161 198 
914L 44 43 38 ' 23 42 125 145 
906L 52 26 21 4~ 2 6 3 33 99 148 150 
106U 38 20 29 40 19 11 29 87 127 146 
125U 21 40 35 45 26 32 96 141 167 
103L 45 21 30 0 32 96 
890L 36 11 25 28 18 0 24 72 100 118 
846L 23 19 37 2 26 79 81 
870 44 13 23 12 1 27 80 92 93 
100L 33 35 32 33 100 
149U 37 15 30 · 11 4 21 27 82 93 97 
470 32 26 36 21 31 94 115 
9I3L 50 24 38 0 37 112 
869L 32 26 35 16 14 4 31 93 109 123 
142U 29 9 22 12 20 60 72 
482L 50 14 0 0 6 11 21 64 70 
892L 42 6 24 4 11 0 24 72 76 87 
120U 35 16 15 9 2 0 22 66 75 77 
476L 30 17 30 33 4 26 77 110 114 
9I9L 36 37 42 32 28 0 38 115 147 175 
920L 34 9 26 18 14 23 69 87 101 
848L 21 30 26 2 3 13 0 26 77 79 82 
905L 30 31 44 4 35 105 109 
110U 57 19 33 15 6 36 109 124 130 
97U 45 36 21 15 9 34 102 117 126 
112U 33 14 31 9 26 78 87 
853L 19 23 29 9 9 1 0 24 · 71 80 89 
896L 41 22 38 19 23 34 101 120 143 
163U 31 3 7 0 2 0 8 14 41 41 43 
26U 21 12 13 0 0 0 15 46 46 46 
157U 17 9 23 23 16 49 72 
918L .38 11 16 22 65 
876L 22 15 30 24 9 22 67 91 100 
105U 32 0 0 0 0 0 11 32 32 32 
146U 16 0 6 0 7 22 22 
139U 34 17 28 30 20 1 6 26 79 109 129 
173U 23 16 24 13 21 63 76 
172U 16 3 3 1 7 22 23 
144U 0 21 28 32 2 0 16 49 81 83 
126U 17 28 .48 35 0 31 93 128 128 
109U 29 4 13 5 4 15 46 51 55 
895L 21 30 34 19 3 28 85 104 107 
l11U 38 5 38 2 17 51 53 
129U 21 6 19 0 15 46 46 
115U 9 0 8 2 3 0 0 6 17 19 22 
133U 11 0 6 0 0 0 6 17 17 17 
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TABLE NO. XV-WINTER PRODUCTION OF THE FLOCK OF 1910 
Total 
Avg. Winter Prod't 'n 
Hen 1911 1912 1913 1914 1915. 1916 3-Yr 3-Yr 4·Yr 
7 40 64 41 21 48 145 166 
64 25 33 22 10 27 80 90 
9 17 49 41 22 13 36 107 129 
43 6 54 10 g 14 2 23 70 78 
91 21 37 31 9 20 89 98 
87 18 46 39 25 0 3'4 103 128 
95 11 28 35 25 74 
97 15 42 45 16 34 102 118 
78 22 36 29 14 0 29 87 101 
16 15 41 21 10 6 1 26 77 87 
94 21 43 28 31 92 
60 1 51 39 L7 30 91 108 
80 1 17 12 Ll ~ 0 27 80 91 
59 6 17 n I & 0 21 64 72 
45 14 34 31 L6 1 0 26 79 95 
44 18 '5 16 l6 0 3 26 79 95 
5 10 25 25 8 0 0 20 60 68 
101 7 35 31 4 24 73 77 
53 7 36 42 0 28 85 85 
38 9 43 53 13 35 105 118 
89 7 37 45 13 30 89 102 
69 18 27 24 1 0 23 69 70 
4 24 36 13 12 0 11 24 73 85 
8 15 30 60 13 . 35 105 118 
88 12 26 54 3 4 0 31 92 95 
67 12 28 . 36 7 25 76 83 
57 3 33 19 13 0 12 18 55 68 
2 13 45 45 9 4 34 103 112 
79 4 36 19 2 0 16 49 51 
125 0 43 6 0 16 49 49 
10 25 29 28 20 4 27 82 102 
123 0 35 10 15 • 45 
14 17 43 30 6 30 90 96 
131 0 21 20 7 14 41 48 
1 27 38 29 30 31 94 124 
56 9 27 9 5 0 0 15 45 50 
58 5 18 0 9 0 8 23 32 
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TABLE NO. XVI-WINTER PRODUCTION OF THE FLOCK OF 1911 
Avg. T tl. Win ter P roduct'n 
Hen 1912 1913 1914 1915 1916 3-Yr 3-Yr 4-Yr 6-Yr 
174 18 50 42 49 0 37 110 159 
151 23. 51 28 20 7 34 102 122 
300 8 36 46 29 30 ~O 119 
254 0 48 37 36 23 28 85 121 
173 23 49 40 3.3 30 37 lIZ 145 
152 23 43 26 18 .3 31 92 110 
257 18 45 36 15 17 33 99 114 
193 22 47 42 28 37 111 139 
179 11 42 29 4 11 27 02 86 
261 40 41 23 6 30 89 112 
286 0 37 26 16 5 21 63 79 
285 22 34 30 0 0 29 Mi 86 
284 6 47 ' 36 12 0 30 8::1 101 
] 59 16 28 25 14 3 23 69 83 
J 69 9 50 21 1 27 0 81 
255 12 42 9 0 3 21 63 63 
256 ~3 51 24 0 0 33 9 98 
147 24 32 18 8 25 74 82 
182 0 67 54 17 12 40 121 138 
]60 12 24 15 0 17 51 51 
251 8 45 8 0 0 20 61 61 
192 fi 32 19 3 0 19 56 59. 
195 1 21 7 7 1 10 2::1 3~ 
293 4 38 24 13 12 22 66 79 
283 1 19 13 0 0 11 33 33 • 
264 9 19 24 1 6 17 52 53 
. 260 16 22 8 0 15 46 46 
301 0 5 26 7 10 31 ·38 
198 0 44 30 20 25 74 94 
] 57 18 27 11 0 19 56 56 
280 0 17 15 0 11 32 32 
262 0 40 21 2 20 61 63 
266 o· 55 16 4 7 24 71 75 
154 18 10 13 0 1 14 41 41 
292 0 13 0 0 0 4 13 13 
200 0 14 11 7 4 8 25 32 
171 7 31 37 5 '25 75 80 
178 0 23 6 0 0 10 29 29 
252 0 1 0 0 0 1 
62 BULLETIN 149 
TABLE NO. XVII-WINTER PRODUCTION OF THE FLOCK OF 1912 
Hen Average Total Winter 
No. 1913 1914 1915 1916 3 Yrs 3-Yr 4-Yr 
363 .. .. _- .. .. -..... ----- -.. .. .. _--_ ...... _ .. 40 ~6 10 76 
312 ... -----_._---- ----_ .... _-- .... ..... 57 61 69 56 187 
344 -...... _- ---_ .... ..... _---_ . .... . . .... 61 38 32 26 131 
353 
---- --... ----- .. -- ----- -- .... .... 
.38 40 35 6 113 
337 ..... _-- --- ---_ .. _----- --- _.- --.. 39 37 8 11 84 
315 .. _---_ . .. _-------_ .. _--.. .... .. _- 47 46 19 19 112 
417 .. ---- --_ .. _- . _- ------ ----- --- . 41 30 29 5 100 
348 
------ .... -_ ...... --- .. ... .. --- --- --. 24 39 20 83 
326 .. _----_ . .. __ ............. ...... .. ..... .. -. 31 25 36 21 92 
364 
------------ .... ----- -. .. _ ......... 11 15 18 6 44 
346 .. ----- .. ----- -- --- .. --...... ... .. 58 41 24 21 123 
399 .. . --. --.-- -_ .--- --........ . _ .. -- .. 40 31 30 18 101 
339 
---- -_ . .. _-------.- -.-----_. --. 27 32 2 0 61 
332 -- ---_ .. ... _-_._-_ . . .. _---_ .. _-- 31 33 12 6 76 
386 ••• ___ a ____ __ _ ____ _ _ _ ____ _ __ .. . 38 33 17 3 88 
~85 ._-------- .. _- -- ---_.- -- ------ ,38 8 8 0 54 
343 .--... - .. . ----~ .... --_ .. -. .. ~ .. .. -_. 40 21 20 3 81 
336 .. ----.. .. .. .. _ .... .. -_ ..... .. ....... ~ ..... ~ 29 41 23 12 93 
314 ............ _ .... ... ....... -_ .. .. ... __ ... ........ 32 40 36 22 108 
425 .... -..... .. ....... ...... .... __ .. _--_ ............. 32 13 16 7 61 
I 
365 .. .. ----_ .. _ .. __ .. _--- -_.--- . ........... 42 7 11 2 60 
413 .. ---....... _ .... _ .. ........... _ ... ~ .. ..... 41 32 19 8 92 
362 .... -...... ..... -.... . -- ---_._- -_ ........ 47 1'2 10 8 69 
524 .. _---- .. ... _ ...... .. -.. ---_ ... _ ...... __ . 31 14 2 6 47 
382 .. -._-_ ... . _ .... --------_ .... . ..... 48 40 24 5 112 
395 .... -----_ ........... -----_ .... ~ _ ......... .. 31 4 4 0 39 
437 _. ---_ .......... ~ .. -. .. -----_ .. _ ... 49 21 . 24 13 94 
354 ... -------_ ....... --- ---_ .. . ----- 28 37 15 9 80 
464 .... .. -_ . ............ .. ------ --. .. __ . 28 15 17 5 60 
359 .... -.- .. . -.... ...... .. --.. -.. _ .. ......... 36 29 19 12 84 
419 .. -....... ................. --- ---_ ......... 41 13 13 8 67 
377 .. -...... -...... -. _-----_ .. ... ... 32 25 20 7 77 
~96 ..... ..... ... -_ .. .. -- --.-_ .. _ .... . -.. 52 4 9 7 65 
321 . ....... .... .. .. ... ~ ....... ---- _ ...... ..... 31 29 20 80 
410 .. .. .............. _. ~ .... . -_ .. _ ... -.. _ ... .. 48 29 21 11 98 
373 ..... -_ .. .... -_ .. .. . . -- _ . ........ -.. ... ... 33 11 12 4 56 
482 _.-.-_ ........ ... ..... -.... .......... ..... . 48 14 12 4 74 
504 ... .... ........... _ . .. .. ........... . .... 22 13 9 9 44 
536 -.. . ... . -. __ ... . .. .... . . -_ .. ..... .... .. 34 31 22 6 87 
452 .. -.. _ ..... -._ ... -....... .. .... .......... . 30 57 24 3 111 
421 .. _-_ .... .. _ ...... . -_ ...................... 52 21 22 11 95 
476 ... -... _---- -_ ... .... _ .... .... .. _ ......... 45 17 17 0 79 
325 .--_ ... ---_ .. --_ .. _ .. .. -....... -.-- 20 25 27 14- -72 
501 .---_ .... ----_ .. . --_ .... __ ..... .. -.. 54 17 7 4 78 
479 .---_ ... -- ...... . --_ .... .. ..... .. .. . 44 J 18 1 65 
350 ... -.- ... --- _ ... ---_ ............... .. ... 15 18 40 4 73 
368 .. .. ..... ... .. .. __ .... . -_ .. --_ ............ 29 -34 24 3 87 
338 .... _ ...... ---- --- _ .. -............ . 40 9 0 6 49 
420 .. . .. .. _ .... ---_ .... -_ ............. __ . 56 15 14 3 85 
418 -................. ............. 39 27 18 7 84 
BREEDING FOR EGG PRODUCTION. PART II. 63 
T ABLE NO. XVII-(Continued ) 
Hen Average Total Wlnter 
No. 1913 1914 1915 1916 3 Yrs 3-Yr 4-Yr 
4 '(7 ...... -........ -..... -_ .. _ ... _- of liS 4 ( /s4 
546 --_._. __ ._ ... -._ .. _---- ... _ .... _- 58 46 27 30 131 
472 ._-- .......... _ ...... _ ..... -........... 63 24 7 ~ 94 
537 .. .. -.... _ ..... . ----- ---- .. -.- .. 22 10 13 45 
462 ............. -...... ......... .. ..... .. . 21 21 12 12 54 
369 .. . _-_ .. . __ .................. ... ........ 31 46 26 19 103 
46 9 
---------- .... -- ---- ------ -- ---
25 32 6 ~ 63 
424 .. -...... ......... _--_.-.-.-- ..... 33 13 5 ~ 51 
545 .... __ .. __ . __ .... __ ._-_. __ .......... 50 18 10 6 78 
497 
--------_ .. _---- ..... _------ ----
21 21 4 4 46 
530 _.- .. -..... _----_ ... -_ .. _-- _._ --- 37 . 17 15 2 6~ 
375 ... . _._-_ ........ _------ ---. ---- 33 15 0 1 4 
330 ... .......... ... _ ..... -- -_ .. . -. .. 13 34 31 0 78 
503 -- _ ..... _--- .. .. ---- -- -. --- .. _-- 55 8 7 5 70 
459 .... .. _----- --- .... -.- ....... _- -_ .... -. 40 15 9 9 64 
429 .... -_.- .. -.... -........ -....... _ ...... .. _- 19 6 0 0 25 
367 .... --_ ..... -...................... 21 38 17 1 76 
539 ....... . ................. ~ ...... 9 11 8 ~ 28 
543 .................... ........ . _--- 33 9 9 0 51 
366 ....................... .. -.. --.- 52 46 1 99 
500 _. _._- ................. __ ... _. 55 5 4 0 64 
463 .---_ ........... _- .. _--- -_._.- 26 22 17 7 65 
422 ._- ....... __ ... _--.---- .. -._ -. 27 42 34 12 103 
532 
-.---_ .. --- ... --.--- --- ... -- .. 34 5 2 0 41 
4 6 -----_ .. _----- ._ ..... _ .. -... .. 39 7 16 62 
460 .. _ ... -.. -.- ........ -.- ....... 47 12 11 67 
435 ._ ----- -................. _ .... 20 8 5 3 3~ 
541 ....... -- ..................... 56 19 2 ~ 77 
534 .- _ .. _. __ ................. __ ._. 14 3 1 0 18 
441 _ ... --_ .... _ ......... _-- -_ ..... 21 9 4 0 34 
525 ..................... -.......... 29 53 1 8 83 
428 ...... . _ ................ --.-...... 44 36 0 0 ~O 
493 ..... _ ... _ .......... --._ .. --_. 19 6 13 5 38 
433 .. . -.-----_ ...... _._ .. -.. ...... 26 7 4 4 37 
439 .. -.-- .--- ._ .... __ .. __ ._--- ... 29 17 6 10 52 
465 ........ -.-. __ .. -.. ------_ .... 34 3 4 6 41 
423 .. ... _ ..... _ ........ -.-- ------ - 5 15 2 0 22 
430 .... _ ..... _ ..... _ .. _-_ ... ----- 3 19 8 0 65 
440 ... _-- -...... _ .. _- -_ .......... 24 5 9 4 38 
522 .... _------ -.... _ ... _--_ ._ .... 18 24 1 0 43 
457 .... __ ._---_ .. __ ._ .. _-.-_ ... _. 23 20 10 7 53 
436 ... -._---. ---..... -... _---_ .. . - 34 6 5 2 45 
432 ... _-_. _-_ .... . ...... ---------- 2'" 12 6 3 45 
547 - .~-- .. --.- .. -... --.-- ------.- 19 3 5 3 27 
529 ............. _.---_ ... __ ._--- -- 18 2 0 20 
361 .......... __ ........ -- -- -_ .. -. 25 13 0 0 38 
471 ......... . _ ... _ ........... -- --- . 25 4 2 0 31 
328 ......... _.-... -.............. 22 1 0 0 23 
518 .. _.-. -... .......... -_._ .. _-- - 13 9 0 22 
515 .. . -.. --_ .... __ ._- --- _._-_._-- 32 0 1 0 33 
TABLE NO. XVIII- DISTRIBUTION OF PRODUCTION, FLOCK OF 1907 
Ir Nov. II Dec. II J an . II Feh. 
1st 10 ............ ............ .. 11 19\1811711 211813 511 4314414.2113:l143i63 
2nd 10 ...... ·· ········ · · · · ··· ··· 1I~7 2611411 01 61 2111 30137129135137153 
3rd 10 ...... .. ·· ·· .. ···· .... ·· ··1 1 41 81.1211 01 311611 1!J12.7t32112GI26143 
4th 8 ........... · ............. . 11 51 61 611 41 511711 2537 3Sl136134155 
5th 10 ... ·.··· .... ·· .......... ·.1120 131 611 0111 61111 23 19 15111;!0 
6th 10 ... ......... ...... ........ 11 51 7 011 0 01 6/ 119 22 1812530151 
Avg. Firs t Year ... ... 11 131131 911 1 5117 12432 29 2830 ,43 
Il I I II I 9,1 II ~ "I~.,I ., 1s t 10 ...... ...... ...... .... .. .. 11 51 01 011 4 12~12114l\50 03 4. :)"15 
2nd 10 ...... ............ .. ... .. . 1\ 01 01 2 I 41161 9 24 291341 4740,40 
3rd 10 ...... ..... ............... 11 01 01 011 01111151 201 211 261 36 H 4·1 
4th 8.. ... .......... ......... II 1 011 11 4 10 7 21 22 31 32 37 33 
5th 10 ................... ....... 11512 0110121 1 21120 40 4337 57 
6th 10 ....... ................. .. 11 01 01 011 0 21 0 81 2517 2419 27 
Avg. S e con d Year I 2 0 01 21101 9\ 22 28133 38 39 43 
. II I II I I II I 
1st 10 .......................... 11 61 0\ 01161131151 115122 17 24 3337 
2nd 10 ..... ....... .............. 11 01 0 01 011 2 I 3 914 1934 40 
3rd 10 .......... ............. ... 1 21 11 0 0 1 7rl 911117 14 27/28 
4th 8 ........................ 11 31 11 01 01 01 011 51 15123 1735 4-J-
5th 10 .................. ........ 11 11 01 011 01 31 411 01 01 411 121 2113Fi 
6th 10 ........................ 11 01 01 011 01 01 011 01 01 711 61111 4 
Avg. T hi rd Year··.· 11 21 01 011 11 31 511 51 911411 Hi/ 27131 
M ch. II Apr. 1\ May II .June I July If A ug . 1\ Sept. II Oct. 
4-!J1(j215611 53160152/1631611521./40139 169149 501431.153/41/1lill2.0 12.112.9 /11711lS l 0 
!6158\61 11 47\49\32 \48 64 55125 37 /53 57 4413714430 1211 51 922 114, 8 2 
43 1495311445257 554567 31 4255. 4645135144136125111 21 15\1'111 61 10 5 
34147 \491 15 7152511157139153 11 45155 '156 49 37 \20 \42\44118\1 151 17 1511 12\ 51 5 
.35 445211484649154575711242249 334233138 39 15 116\ 9 141 6 31 0 
3215357 371424311545744 32145603945 26112225 1011 3 10 2 01 0 0 
40/5215514850471155154551334057451441321140136 1611 12 13\ 161 \ 9 .71 3 
631581661159171 681170165 68116l$ 66173169116411 6111169/65 61 /iI1561431 401/3119119 
52163155 6066611 6769 6711 6966681 71 61 65 586057 5137 29 23 1151 4 
3951 51115 21 605715959 63 556158591531 55 153159 53 47 45 42 121 0' 1 
4415257 11571 65611 6664 75 6061'1 615916015211 51147/49 1/42 36131112524 110 
4615515 81 57\64J68! 586460 59 66 65 64 157551 5448 5114429 91114 10 6 
3315346114159 153 51 53 52 47 52 49 5447 52 352612511 16 10 3 0 0 0 
46155 55 /15116416116262 64\\60 62 62 63 /57157 11 53!511 49 1143 33 26\1 19 11\ 7 
59162 16511 631691731 711641 69115616964 571651591 491 54 153114713933112923 7 
57162166 6162168171 66 71 65 6366 6715749 471481481133126271118 6 3 
48 153160\ 57162167116316464 671691 661 591591571 391431 441140/423011 8 1 0 
46160152 5716416711666154 47554714214949 4414l 36 11 21111211 9 7 6 
351491441461521571 154153153114814448 401 431 27 231281211 1181 15 91 8 1 3 1813841 4241 43 525247144 43140 32 32 33 27 2226 8 4 0 0 0 0 
441 5415511541581 6211 63160160 11 54157 155149/5114 61 138 139 381128 23 18 111 21 61 3 
~ 
.... 
to 
d 
~ 
~ 
t;l 
t-3 
Z 
~ 
~ 
<.0 
TABLE NO. XIX-DISTRIBUTION OF PRODUCTIO N, FLOCK OF 1908 
II Nov. II Dec. II Jan. II Feb. 
1st 10 ......... · .......... · ..... 11 01 01 01!1013812911541 5 2 1 56 1 147147I'4 ~ 
2nd 10 ....... ..... .. ............ 11 11 11 01/ 011923 1139134141 \143\35 50 
3rd 9·· ...... ·· ... ·. · ........ ·.1 1 01 51 31 810 9 23130138 41 38 47 
4th 10 ............ ...... ........ 11 01 01 011 11 91141121119129 '112814239 
5th 10 .......................... 11 2 0 011 21516 13428145 3833 21 
Avg. First year .... I 1 1 11 411811811341334211393940 
II I ~ II I I II I I II ' 
1st 10 ...... .............. ...... 11 9\ 71011 5\ 31 511116117/192741 
2nn. 10 ........... ............... 14 11 0 11 3 \ 611014 \23 43 41 
3rd 9 ............................ 11 1 01 011 0 01 41 71 612211813032 
4th 10 .......................... 11 61 3131151 81 611 61131131116120125 
5th 10................ .... ...... 01 0 01 51111131 4 3 5 112 24111 
Avg. Secnod Year .. 1! 6 3 31 31 51 6 I' 711014 18 29 30 
II I I II I 1 II 1 I 
1st 10 .......................... 11 41 41 211 51 31 311 0117\1011 8119 24 
2nd. 10 .......................... 11 0 01 011 0 01 01 01 11 711 6116115 
3rd 9 ............ .............. 1 41 01 01 01 01 01 21 31 1 /1 4124, 21 
4th 10 .............. ............ 1 4111 011 0 01 011 01 01 5 12120 :26 
5th 10 ... · ...... · ............... 11 0 0 11 0111 0 01 41 2111 51 5 
Avg', Third Year .... 11 21 11 1 11 1 11 III 01 5 51 6117 I S 
Mch. II Apr. II May II June ' I July II A ug. II Sept. II Oct. 
57 158167117 :l17217 61176171 761 17416l:l 1781721661 771 16617:l16711 54148 15211481371 22 
44159165 1641681641 636767172164 65!661651621161 6916311491541481 43139 ~5 
521521641154166157116161 581161 6616917364166 15815754 1541271301122120 18 
4252158 591541491157575511565059 14815515714814842113721201116 9 10 
374955 54 65153H60 54 521153 5449 454126 2429131 14 715 114 12 6 
46154 6~//6116 516 0//63 62162 63611641615856 51/55151142 31 133 2912318 
I I I I' I I \ II I 1 I, 54 6563 11641691611180 6964 62 56 5!i ,61 6056 45 153591424548 312010 
526353 15 21 62158 6815963 5764 57 574448 35!38 361 44 43 43 3622 8 
3754491:521541541174/63/60 59 ,53 57!54 58153//46152148 11 28 /33 33 2211117 
4057451155 15515011645854 53 46 i 43 1 5~ 54!4111351371261 /15 13116 91 21 0 12142136 11 36134137114514424 2425129 ' 4636 2711 231716 512113 7 6 3 
39 156/4911521551521166159 531151 49 1481541501451137 139 1.'37127 29 /31 211216 
1 II I I II I I I II I I II 
4716216211691 64 163116363 67/163 47/ 39 15514816111551421461152 40118 1~ 51 2 
H 158 1581 ,G l158160lt6114243 5055147114142147114214012711161151 5 I 4 2 0 
37141 143 14'61 43 137 49 391401137140!341?1127l28112914011811111101 711 4 01 0 
30141 1491154136148 114813914011 43i3 li l441281311 331115118115 1 711 511 1 41 0 
16/2913311261281 1711 3211411311 181161 7 1 1 41 181~211 191101 11 1 11 01 011 41 51 3 
341461 49 11 51146145115113914 1 114 2139134126133 13811 321301211117 1151 711 5 31 1 
tI:1 
~ 
~ 
t;g 
t:1 Z . 
o 
~ 
o 
~ 
t:z:j 
o 
o 
'"cl 
~ 
o 
t:1 
o 
(') 
1-3 
<3 
~ 
'"cl 
> ~ 
~ 
~ 
!""I 
~ 
ClI 
TABLE NO. XX-DISTRIBUTION OF PRODUCTION , FLOCK OF 1909 
II Nov. II Dec. II J an. II .F'eb. lHch. II Apr. 11- May II June I JUl Y II AUg". II l:>ept. II Oc t. 
1st 10 ...... ···.·.· .... ······· ··11 7121133 11361331201 1381391541 137154154 61171170II73176176118017317611721671691"il 1 (iSlt) 1115blol luiSI14;-)1471;:s9114112111:! 
2nd 10 .............. ............ 1 1 11 13 0 12~1123IJ2 1 221133127 301140 159151 54170161116 616717. 1176173175 1\61169 \')3162166161114714014111431321461129 120I 8 
3rd 8 ...... .. ···· ........ ···· ··11 ~1171201161271321135 3537 31-4753 60167/58/67167165, 17465150149 4.4 49165156143 1137146134 11 40136 127! /22' 24120 
II I I II I I II 1 I I I, I 1 II I I II 1 I I I 
4th 10 ....••.. ····.· ... · ... · ... ·11 1/ 71111125 134113112513112811254034 41163158116716716311iJ6 61154 1157 168 11 63161\5914811 43 152144 113813412011 41 31 1 
5th 10 ...... ·· .. ···· .. .. ·· ...... 11 1 2114111311511011 711734 21 24 ~7 3816014911621641651167161 (i:ll 58
'
48 4il 291 341221118 127129 11 10/ 41 5!1 4 31 0 
Avg·. F i rst y ear ····11 611512111231281 191128130/371131 45 44 51166159/16716816811 73 1671621 59! 59i57 158158148 1411431.40 113631127112014\ 8 
II I I II I I II I I I I I I I! I I I II I I II I I I I 
"1 st 10 .......................... 11 16\1311211 111261231117 22 351139 45 52 50161\73116916 616811 78170 72\711168161147161159116216715811441421361113 81 0 
2nd 10 ........... · .............. 11 5 2 0 1 9 13 12 1524 323442 47 586411651491481160164 155 6fi 56 58141144 381141 281311129\281181! 4 01 0 
3r d 10 ................. ......... 1( 8 7 0 I 0151 141 161927 365056 5052/61 1551411451/60 5415 61 3746 3til26132 33 11 26/25 12011 7 61 91 /10 5 5 
II I I 1\ ' I \ II I I 1 I I II I II I \ 4th 10 ........ ··· ..... ..... ··· .. 11 41 01 1 0 0 3 8 1010 172442 54 5761 5815315111455063 . 555244 1201381491140 331.2911 11112 2 I 0 0 0 
5th 10·· ..... ··· ·· ·· ···· .. ·····.11 01 .5/ 411 0\10/ 7/1 1718 81 110 16 20 26ldsoi !46I34I49 I153 1351371136130 30 1
1
101 01 711 41 61 411 01 01 011 0 ° 0 
Avg. Second Year.·11 71 5 3 I 21 12 12 14 17 21 1273442 45/54/64/ 159T491521159155 :57115::l fiO 46 291351371135132128111S1 18 1311 51 3 
II I I : I I II I II I II I I I II I I II I I II 
1st 10···· ....... . · ..... ·· .... ··1 0 0 0\1 7141 811233 51 645967 6015959169\66175116768165 611561601525516011433 6 331125]7 611 3 0 0 
2nd 10 ...... .... ... ............. 1/ 0/ 0/ 011 9/171161/12\20\36 1145 46\5315 01 541521152146 1531/56 58 1511157138 141!521551421143146/3811 321151 911 11 01 0 
3rd 8 ........ · ... . ·· ............. 11 01 01 Oil 11271251120 2914611 64 4855 475461 59 154146157 161,4014934 4::;47142134 11 2232 1411121151 911 6 0 0 
II I I JI I I II I I II I I I II 1 . 1 \\ I \ I! I I I I " I I II I 1\ 4th 10·.···· ... · ....... · ........ 1 01 01 011 31 71 811162325 273942 431521511140156158 57 151 44 11 4636401 311341351132411301120 6 7 4 7 9 
5th 10 .. ............ ............ 1\ 31 51 3\1 3\ 71141\14\ sI 151 136k-l14'134131j43jI4514514111431321281J21121116125f3313 011151 71 611 131 31 01 8 616 
Avg. Thi rd year·.··1 11 11 1 I 5141141151231351147147152 4715053 5353155115615414GI1471371401411441401131132130112::l1 91 611 4 3, 3 
II I I " I I II I I II I 1 I I I" I I I I I I I " I I II I I II : 
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TABLE NO. XXI-DISTRIBUTION OF PRODUCTION, FLOCK OF 1910 
II Nov. II Dec. II Jan. II Feb. 1 Mch. II Apr. II May II June 1 July II Aug. II Sept. II Oct. 
lS.t 10 .......................... \ ° I ° I 01 11 611212345 293 42 28144158116615416411631501601158142143129151:14611351491 4511261 31 119 1113f6fT 
2nd 10.......................... 01 01 01 01 0 01 21 4116 11 33 33 36 48150115114014511511321471150126133140141 1401 31133137119 17 13141 01 0 
3rd 7·························.1 31 6 6 0 0161 01 6125 243027 29511531153146[59 115113915115317'.26139141 140 291938 202024 7 I) ~ 
4th 10.......................... 01 0 0 0 0 3113181121163034 224454 4530421144 29142139 32
1
32 23 29 125 113 13 22 131310 8 01 ) 
Av. First year ........ I 11 11 1/1 0 0 41 41024 203234 294754 54425215213750 50293333140138112728 35 1920 16 ~ 11 0 
II I I I I I I . I I I . 
1st 10 ··························11 01 01 1 6138129 1361551621 686370 59167651\6371\69175172 64 7264:6256154631\61 59\56\485157 41.1:"!sI 23 
2nd 10···· ···· ······ ···· .. ···· ··11 01 31 911 8130121112915215611565 6164 581601591/611651681631611671159/531 59 571461 551154 571551148 45 371128 17114 
:lrd 7······ ···· ··············· ·11 0 01 01 1 323141124141153 49149152 56146 /551 61156 1531 16715714916047134 .311461 43 2734134113413141 9 0 6 
4th 10················· .. ···.··· 11 01 01 41 616 13011291 314511584857 4850 4511541541541 50144141~47 41 28J451381351133 431391128 12181113 10 9 
Avg. Second Year··1 1 01 11 31 62723 1129145154 1581,54161 '555 6156116016116111 641 58 5515915] 4647/46·/49 14448/4611393031123 1613 
II I I II I I II I I I I I I I 1 II 1 
1st 10··················.···.··.11 71 51 411 11 311611341391451158160144 '531 65 16211631711671168170 67161\6215615415315811571521521151 441361127 6\ 0 
2nd 10 .................. ........ 11 12118116 11 11 \18 \201 32123138\153 49 40 ~5153153 1152156148115915 9 i 61 5:l 52r621601521531141 44 43 4112437119 9 0 
:lrd 7······· ··· .. ······ ·· · ... · ... 11 61 41141114 26 221133144151 54153138 43153152/5416316311601571571153156,56157150\451144 1411 30113412612611 14171 (l 
4th 10········· · .. ········ .... ··11 61 5110 11 61 611311171141281131132130 39504315215715911555148 454414631 3838 1362912411141131 711 3 21 0 
AVf!;. Third Year· .. ·· ·11 81 8111 11 81 1311811291 30140 1149 148138 455552 551 62 1591160159 1581153153 5550148148114414113711351271261116 61 0 
TABLE NO. XXII-DISTRIBUTION OF PROIDUCTION, FLOCK QF 1911 
II Nov. II Dec. II Jan. II Feb. 
1st 10 .......................... 11 01 01 011 01 01 011. 01 01141138148;511 
2nd 10 .......................... I 01 01 011 01 01 011 01 0l10 11 25431r,0 3rd 9 ................... , ...... I 01 01 011 01 01 011 01 0 411 5 H ~! 7 
4th 10 ........ ··· ............... 11 01 01 011 01 01 011 01 01 2111111517 
Avg. First Year···· .. 11 01 01 011 01 01 011 01 01 71203038 
"I II I I II I I II I 
1st 10 ... : ... . ·.· ............... 11 51 911611261fi l 15111501411411153164 H 
2nd 10 ....... · ...... ··· ......... 111612012311191271401135126141/156163147 
3rd 9 .......................... 11 41 411011 2110/2711281211391150149124 
4th 10 ............... ··· .. ·· .... 11 01 711 611 181 17 113111il l15 121114il 4130 
Avg. Second Year·· 11 6110116111612613311311261351150154 136 
II I I II I I II I ! II . I 1st 10 ...... · .... · .... · ......... 11 11 51 0lllf1l351 38113 21 361421 152153 62 
2nrl 10 ............. ............. 11 51 21 411 811611211 7!29!3911 4813!l 55 
3rd 9····· ....... .... ·· ........ 11 01 01 211 31 91 511 1118 12711 314046 
4th 10 ... ....................... 11 01 01 011 -0 110111 11 21 81201119130134 
A,·. Third Year .... ·.11 11 21 1 11 6117116 11 101231321137140149 
Mch. II Apr. II May II June I July II Aug. II Sept. II Oct. 
) 21 48! 62116716415511691 681 651 162162169159 165153 1166/631 6511451 391491125 123118 
1544156150 63 15 0116617215!l 16216()147157155160 11 61 55 5711 34 11 27 116116117 
2444411151158141158 163161115939 435237 &3 60 51 571138 341 261117 13117 
t8 1914711431401271144i49 i55115715:l14r.1301321341147139 381133121117il 51 01 0 
351391511153156143115916316011601531fi11491471461 58/521541137 1261301116113!13 
I I II I I II 1 1 1'1 1 /1 I I II II I '\ . 11 I ! UI44159 11591 71lfi9 11 6873 69 726047,51143 155153 14814715813831 11 161 51 0 
4215415611591 62171116716916511fiSl53 1)5162144150114814514411461411:l611 191 13110 
381461 39114416116:l1156158156 11 4!l15315715 21401421139154142113129 2111 141 61 0 
18149441145157150 11 49 1561411144 ,39134 291291371137129 1811411011211 81 01 0 
10148149 11 52163 163 1160164!581151)15]1) 51148 13914611441441381135 291 251114 61 2 
I I I I II I J I I I II I I I II I I 
fi2 /6016311621431321 154 1 f,2161 11 Iin I6 ~ 1fi71 1l215915311501451421135 27! 21 11 11 1 51 J 
!'i9 60 155115 0 1441 401141 1 41 14fiIl 481471~31~3125124!1321 16 1 18111R I 1 2 1 511 31 61 1 
42 15514211 51 1381441!49141138114414 '1 14!1141 13413711:!41181 1211 161121 811 ~I 81 3 
2714313911501211 6111313813711::l51::l5124130125131113012111211151 51 4!1 01 01 0 
451541501153 13613011391451 461!46!48141 4113613611361 2512111211141 911 61 51 1 
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TABLE NO, XXIII-DISTRIBUTION OF PRODUCTION, FLOCK OF 1912 
II Nov. II vec. II J an. II .i!'eo. lV.w11. II Apr. II May II June I July II Aug. /I :::le~6ct. 
1st lv······ ··················11 oll1l<::UII <::~IJUI<::tiI14UI4lil44II44lo4: Ii 'I 63167 : 67111417417811841781861\80 77173153157161115!:!1581631156 5815211371 61---=-6 
2nd 10 ........ ···· .... ·· ...... 11 til<::Up~6112<::1~21~311<::51~9150115014614l:! 5716316411lHll7717411751761791 70 65 52 6016615511381491561151 55138il231 51 4 
3rd 10 ................ ·······Ii tiI11 1 1511~81~4Is4114:l13~145li53152146 55161163 11 671 721721168174167116254 56 591611611157152155115939331133 15110 
4th 10 ... ·.···················1 1 41 l:J I I0 1 1<::413 1 1<::511~1 1 411451149147141J 481621 5l:S 11 61168 /78 11 72169 681 61 65 :5SI54154\481145 52\48115456411120\ 5 3 
5th JO························11 1!:!1141<::1 11 301i:i1130114 <::1471 ':l01146151155 56 63 1561164169 6~1I601581491141 60 '1 54153 60551484357 45483312522 9 
6th 10············ ············1 1 0 1 1l 1 1b l l~1I.l4 1 ~ 511 ~l:S1:l5 1 43115 2 152154 44 15916111 60 1651 67 11 60162 49/55155 53145 \431641149/421421137/35/231124 10 6 
7th 10·················· ····· ·11 bl1111b I1 1bI20114 11261:l113tiI138141144 4715!J 1551160164 163 Ii6615960 57441441505455114352561 4333 2411 6 0 I) 
8th 10·· ...... ......... ···.···11 11 1 1 17 1 1 2 UI~ 51 6<::113:lI:lbI491147 4:l 4!1 185955115660 1641168 63 52150138 47140151/521154142145113413312111 5 0 0 
llth 10············ ·········· ··11 11 ~I l:J1 1121 2111311281 261:l6/135 45141 5260150115615715711535755 515753 48149 42 3713440 39137 25 11813 S 
lOth 10 .. ·· ... ···· · .......... ··11 01 111111 bl1<::1 lll120122129 14741 43 '37 49 491 61636111555847 473934 4131\46 3011924\1151111 61 0 0 0 
Avg. First Year .···11 51 l:J 1171 1211 25 12311 321:l51421146 47 4!J 511601581 63/67168116665161 5755521'50 53 54146144149 14314130 19 8 5 
II I I II I I II I I II 1 I 1 I II I I I I 1\ II I I I 1 1st 10························ 11 4112117111413311511 1bl4514ciil54152 53 631671651159 151161 11 6863[55 645452,656257155524312812623 1711010 
2nd 10 ........................ 11 01 21 61 11Ul241171 1211371371 414657 4867 16115614438115616561 606959 625451 14141123 10118 13 13 9 7 
31'd 10.· .... ·· ........... · .... 11 41 01 111 611211311131201201 !30 36 35 43 160153152411461153157159 159- 4136 1506255 40147129 2111012 181210 
4th 10 ....... · .... · .. · ... · .... 11 21 711011 511!J11ll 1115 37138125134143 40148148 \149514111361515014814114214751431121511914/ 0 0 0 0 0 0 
5th 10 ........ ···· ........ ···· 11 01 31 211 01 41 811 14/2612211 17133150 4860156158/5616011534649 150 5ii i 4 9 1 ~8 33 271122119 111 3 0 6 6 712 
6th 10 .. ·· .......... ···· .. ····11 6116115 11 11120113111311812811344642 5062153 /140541501516250 14337 129137142135 311 26 91 1 81311 6 0 0 
7th 10 .. ················ .. ···· 11 01 01 011 5113113111911711811 162736 37461561421353711 454743 13SI3613!) !46 1451331 301211 6 I 4 5 31 1 0 0 
8th 10························11 01 01 011 913 1211 1112119/111 36135 42 1521 48 11 451374111 34149 52 14444134129351281129 131 111 0 0 41 0 0 2 
llth 10 ....... · .... ·· ..... · .. ··1 1 51 81 611 8115 1161 118114131111711731 38149 1421138140138 11 3349 341371 281291 3313011411211221 711101101 811 31 1 0 
10th 10 ......... · .............. 11 01 01 311 11 71 211 51 101 811 31617 2030127119\252511303619\ 32 20 15128 28)20 11 21 81 31 2\ 01 0 0 0 0 
Avg. Second Year··11 21 51 611 711611311142527112534140 4315415111464344/14615247 48143 381t3 44 361/3212711411 9 81 8 6 4 4 
1st lo... .................... JI11011 611 dill 911 8h3111118113511281111461141165 54\59\641175\661601159/164149162!691!671671153146\1155\53/4611/261/20 \ 91 1
1
4/311 
2nd 10.··· · ...... · ........... ·11 11 01 611 91 71 311 8115136 11 22/35152 35144152 11 66164 166116Q 59 57 157158 .16147166150 11 44154160 13629120[11 12 ~ 
3rd 10.· ..... · ................ 11 61 01 0 I 21 61 011 51101611243042 441421511151 157159 11 55148 39134/561431 17138 135 11 411391381132 24 191 13114 10 
4th 10 ................ .. ...... 11 5/ 0 011 61 21 611 61 63211 3113845 38\441491140157 15611515551 37 ,484 81 45142 149113 61321241117151 9 0 0 0 
5th 10 ... ··.·.····· ....... ·.··1111101 71 71121 611 2111/211 125129136 27371551 145145137113914425 26!41 '1(1132121124 251201251125 1112 6 8 0 
6th 10·.· ..... ···· .. ·.·· .. ·· ··11 01 01 011 71111 9117114125 1112323 2513013811341421341134139271126139120.17131 281133 211141117 6 21 6 5 6 
7th 10 ........................ 1/ 01 0 3 4181 51 61515111921130 31126/401454615011504031 32133\1312527331261 91111 4 5 5 3 0 0 
8th 10·············.··········1 0 11 317101 5tl 0 21011111620 101 26 32 1818321132\3023 181341141 2333 321,l7120116110 6 41 6 5 5 9th 10 ........................ 11 01 01 01 0 01 0 0 2 8114 1214 191251261124125124113035114 23133 9'114 17/121 24 11918 I 6/6 5 2 0 1 10th 10 ........................ I 0/ 0 01/1 1/ 0 I 0 01 6/1 3 911 81141241\27118\1211201 25111 10 28 4101817/1 8111 71 6 0 0 0 0/ 0 
Avg. Three year .... I 3 2 3 51 7 511 5110201121251341 291351431 431444314344133 3314413013335133 11 3112826 1812 9 I 5 5 4 
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TABLE NO. XXIV-SUMMARY OF PRODUCTION BY TEN-DAY PERIOIDS OF DIFFERENT GROUPS 
USED IN PREVIOUS CURVES 
t"lign flOCKS: l.Nov. II vec. II Jan. II .I!' eb. IIM.ch. II APr. II lYlay II June II July II AUg. IIl:iept. II Oct. IIAvg. 
~, 1st yrs •.... 11 41 lSI1 ~\l l\) I;::41;::ull~11;::~14 UII ~::J1441441 .14l:1lt>ul(j\JII0 41t>IIt>oIlti7ItiOI041 ItiVI5/SIOb ! 56 5t> 53 4 4 47114UI;!41~V 1<:;!116 110I1154 
3, 2nd yrs •... ·11 31 41 6 I 812112211271331411149149147 471531631J551631621 6216115~1158155153!153 47151L1471481441139 31 2711 191111 711145 
Avge. . ....... 11 31 61 911121 22 12111 29 311401144146 461 148156167116016516411641631 611159157156 1154152152n47147 4511;!913212811211131 811150 
LOW l1ocKs. II I I II I 1 II 1 I II I I II . J1 I I II I I Ii I II I 
3 1st yrs .... .11 51 51 311 01 2 711 9114120123131140 135146 541 16214914711551521551148 1411471142 441391142139135 11231201211111\ 71 51110 
3: 2nd yrs.··JI 51 41 4[1 411111011121171211123132137114215515511"5214914911571551521151\47\4411421 431 39.113513312611181181171111 61 4\1110 
3, 3rd yrs •••.. 1111 11 111 411111211101 18127 1133138 1441 14515315311531491491153J~3151114947 451144441411[3513230112411511111 71 51 3\111 
Avge .....••.. 1 41 31 311 31 8110111011612311261341401141152154115214914811551531531149 1451 451143144140113713530112211811611101 61 41110 
3, 1st yrs ..... 11 41111811 231341251144 46 f5 1"1 43 531551160,651681 17317417711801741791175171 731165165166 1161 60 61 53514811421211311190 Xi. lOs H. F.II \ I I II I I Ii I I II I I II I II I 1\ I' II I I II 
3, 2nd yrs •.. ) 3 31 61.1213713411421481521156601571154 561631.1601711691171 70167171 63 61 1159 54 60 6115755 514414311 29121141174 
Avge. .. ...... J I 3\ 7112t117135129114314715111491561561157160165'11661721731 175h217311731671671162159~3Ii611581581152 47'145113512111311182 
L. IUs H. 1<'.)1 1 1 II I I II I I . I I I I II I I I I I 
3, 1st yrs ..... 11 11 11 81 1 8114 12112012213611351331301137153151115916416011611"581511153147142113813513111241251281\13 7 911. 61 5 2 109 
3, 2nd yrs ... I 0 21 7 I 811211411171241 281142361381401511451 471571521150]"51145 1461443714213814111351331 2711191111111 7 31 31110 
A vge ......... I 1111 111 811311311181231321138134134113815214.81\531601561155154148\1491451391140136136[[2712912711161 9\1011 6\ 41 21110 
"OO-egg 'hensll I I Jt I I II I I II I I II I I 11 j I II I I II I I II I I II I I 1\ I I II I I II 
10, 1st yrs"'11 31161201 2814813211471491631146151 64 1160170 701176180178117817517611751711771166173167] r67164163116116014611471291151 203 
10, 2nd yrs. I 01 31111 PH\53 451152 511551163166\7011621611701 1581741731174171178 11721681711 170 :681701 r6616516511 63/641601/46135127/1203. 
Avge ......... 1\ 21 91161125501391149501591155158671 6116517011671771761 76173771174170174116817016811671651641162 621531461301211203 
160-egg hensll I I II I I II I I II I I II I I II J I II I I II I I II I I II I I II f I II I I II 
10, 1st yrs ... 11011016 I 81161 611301321451421491551157161165116716917311 70166165116716516211541601 551155151146 ll42140141n231 1~1 6161· 
10, 2nd yrs.11 0 4 9 1111181171129146146 148152150115216216511 63\681651174165165116216116211601481 4211501461591T51 151147 11 26\121 51161 
Avge . ........ I 5 7 8111011711211291391451 145150153115416111)5 165 6916911721661651164163 1621157!541491[521491521147 45 441124 161 611161 
l20-egg hensll' I I \1 I 1 II 1 I II I I II I I 1\ I 1 1\ I I II I I II I I n I I II I I II 1 I II 
10, 1st yrs ... 11 01 01 0 I 012012011232413913915443 13745154 16416216011651521441155154511146 471 45112414313311201161 111 0 01 0 120 
10, 2nd yrs.1I101 21 011 01131201113 1131251134141146 1501511 5~~ 15714515011521621641157Ili5 1581162140 141 1131139133112012612011181 51 21120 
Avge ........ .11 51 11 011 01161201118119132113614714511441481 5(1[601541551158157149115615515411491441431128141133 112012011511 91 31 111120 
SO-egg hensl) I I II I I II I I II I I II I I II ! I 1\ I I II I I II I I 1\ I I II ' I I II I I II 
10, 1st yrs ... 11 41 41 711 91121 611111151231118123118112213711,71145! 4614711511361441135 12912611281251271 [1712311511 121161 711 01 01 0 I 80 
, 10, 2nd yrs·1I 4 0 0111111411611141111151126\171291139!551501147146138'1137143148114313613511291221251\151181 711 41 31 111 01 31 31 81 
Avge . ........ 11 41 21 4111011311111131131191122 20 1 24113114614~' 1461461441144140146113913313011291241 2()f1161201111 81 91 411 01 21 1 80 
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TABLE NO. XXV-MONTHLY PRODUCTION* OF VARIOUS FLOCKS AS USED IN PREVIOUS 
CURVES 
II Nov. I Dec. I J an., Feb. , Mch.1 April I MayiJune I July I Aug. I Sept.1 Oct. II Total 
Maine . Statl()n~Barred Rocks II , I I I I I I I I I IU II 
Pearl's weighted avg ............................. 11 1.54 J 2.97 I 3.90 , 3.62 I 5.37 I 5.28 1 4.64 I 4.15 I 3.62 , 3.28 ,2.73 1.83 'I 129 
3 high flocks .......................................... '1/1.74 I 3.34 I 4.60 , 4.93 , 5.84 I 5.89 I 4.79 1 4.96 I 4.29 , 3.80 I 3.26 I 1.66 11 146 
2 low flocks ................................................ , 1.35 1 1.71 1 2.40 1 4.16 I 5.83 5.32 4.34 3.90 I 3.74 , 3.62 I 2.41 1 1.82 I 121 
Avg. of 8 flocks ........................................ ,' 1.61 I 2.53 I 3.68 , 4.40 I 5.57 I 5.59 I 4.80 , 4.64 , 4.06 , 3.79 , 3.10 , 1.86 " 135 
Purdue Station-White Leghorns , 
2 high flocks ...... , ................................... , 1.20 I .80 I 4.80 1 4.07 1 3.25 I 
2 low flocks .............................................. ,' 1.05 1 1.95 I 4.82 , 3.47 1 1.52 
Avg. of all ................................................ 11 1.12 , 1.37 1 2.10 ,3.08 5.35' 6.66 , 6.63 , 5.60 , 4.81 1 3.77 1 2.38 1 
Vancouver Contest-White Leghorns\1 ' I' "I \ I I I II . 
Avg. of 2 years........................................ 2.8 ,3.2 3.9' 5.2 6.9, 7.6 1 7.3 1 6.6 6.4 5.0 I 3.3 ...... 1, 170 
Connecticut Contest-W. Leghorns II , " "\' I ' I II One year .................................................... 11 1.5 ,1.8 '1.5 ,3.6 6.1, 6.7 I 7.5 6.7 I 6.5 6.0, 3.1 1.4 II 156 
Vancouver Contest-General pur-II ' I I 'I I ' , I I I 'I pose Breeds , , 1 
Avg. of 2 years ........................................ " 2.0 ,2.2 1 3.4 '4.6 6.7 I 6.6 1 6.5 1 0.1 I 5.1 I 4~9 I 4.0 1 •..•.. II 146 
Connecticut Contest-General Pur-II , " I" I , . I I II 
pose Breeds "' 1 I . I I One year .................................................... 11 .8 /1.9 I 2.1 ,3.7 6.0 1 6.3 / 5.9 / 5.2 1 4.8 I 4.9 I 3.9 2.6 1 143 
IIApnl' May iJu ne I July Aug. I Sept., Oct. INov. , Dec. , Jan. , Feb. IMch. II Total 
South Australia-White Leghorns 
Avg. of ~ years ........................................ 11 2.5 I 3.7 
I , ,-- I I I , I II 
1 5.4 1 6.7 7.2 1 7.3 1 6.7 1 6.3 I 5.6 1 4.8 1 3.4 ,,191 
New South Wales-White Leghorns ll - ,-
(Selected) II I 
Avg. of 3 years .... ...................................... ,' 1.6 ,4.2 
New South Wales-White Leg- II 1 
horns (second year) "' 
Avg. of 3 years ........................................ 11 2.2 ,1.5 
New South Wales-White Leghonrsll , 
(third year) II , 
Avg. of 3 years ........................................ 11 .4 , .4 
1 - T '" I ' , II I' I \ I I I II 
,6.0 I 6.9 7.5 I 7.2 7.2 I 7.0 I 6.6 I 6.0 ,4.1 il 206 
" 1 I' 1 I 'I 
I' ' " I I , I I 3.9 I 5.9 6.8 I 6.9 I 6.7 I 6.0 I 5.8 ,4.9 /2.9 II 158 
I' I' I , 1 
I I I i I I I II 
.8 '2.6 I 5.2 5.8 I 5.9 I 5.2 I 5.0 1'4.9 I 4.0 I 2.2 If 126 
South AustralIa-Black Orpmgtonsll --,--
Avg. of 3 years ...................................... 11 1.4 ,1.4 
'I I ,- - 1- 1'--'- ,- - II-
I 5.4 I 6.2 6.4 I 5.9 I 5.2 t 4.4 4.0, 3.7 1 2.5 II 149 
... 
40 
to 
d 
~ 
~ 
Z 
.... 
~ 
co 
:Jf.n8o:o~t:e:s~.~~~=~~.~~: .... ~:.~::~111.3 
New South Wales-Black orPing-I
' 
tons (second year) I 
~~~ ~~u~hY~~~~·;=Bi~~k··o·;.pi~g:····1I1.9 
A~~~s oft~ir~ei:::'~ .. : ................................ 11 .8 
I 
3.5 I 5.3 
I. 
1.6 I 1.4 
.5 I .4 
I 
I I 6.1 
I I 2.8 
I 
I I 1.3 
I I 7.0 I I 7.1 
I I 5.0 I I 5.3 
I I 
\ 3.5 \ 5.0 
I I 6.7 
I I 5.1 
I I 5.0 
I I 5.8 
I I 4.5 
14.2 3.3 2.9 
\181 
I I 122 
II 
II 
2.0 II 100 
4.2 4.2 5.1 5.0 
3.9 2.9 3.6 3.1 
4.6 
-The monthly production per fowl has been divided by three to give the ten-day average for the month 
so that these figures may be compared directly with those in previous tables. The February records have been 
corrected to compare with the adjoining months by dividing by .9 . To obtain the actual monthly production, 
multiply the fig utes given by 3 (February by 2.7), The weighted average of the Maine Station has not been cor-
rected. 
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